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WINDOWS, COLORS AND ALARMS 



Last lime, I left you in a discussion of OS-9 windows. I had 
covered some of the basics lhat should get you started. Basically 
everything is built on device windows. Device windows arc 
dcsignaicdas/Wl to/W7. They are used for running programs. In 
a sense, they give you individual terminals. So your Coco 
computer can act like 8 terminals running OS-9. The device 
window and its boundaries cannot overlap another. 

An overlay window is one which is created over an existing 
device window. Overlay windowscan overlap. They are primarily 
used for computer dialogue. I/O going to the device window will 
channel to the overlay window. 

Last time 1 presented you with 4 C Library routines. The were 
owsci(),owcnd(),curon()andcuroffO- These first two opened and 
closed overlay windows. The later two turned the cursor on and 
off. 

The easiest way tocrcalc a device window is with WCREATE. 
Usually it is put into the STARTUP file. 1 have my STARTUP 
create 3 window. One is 24X40 and two are 24X80. I keep the 
small screen for general purpose I/O. The other two arc for word 
processing and running compilers. The syntax of WCREATE is: 

wcrcatc /path -s=lype xpos ypos xsizc ysizc foreground back- 
ground [border] 

/path - a device window that is available, ic. /Wl and /W2 

xpos - x position of upper left hand comer of window 

ypos ■ y position of upper left hand comer of window 

xsizc - number of columns for window 

ysizc - number of lines for window 

foreground - window's foreground pallcttc color 



background - window's background pallcttc color 

border - window's border pallcttc color 

type - the type of window to create 

There arc 6 different types of windows. They range in si/.e, 
memory requirement and graphic type. The following table 
summarizes them. 



TOTE 


SIZE 


RESOLUTION 


COLORS 


MEMORY 


SCREEN 


1 


40X24 




16 


1600 


Text 


2 


B0X24 




16 


4000 


Text 


5 


80X24 


640X192 


2 


16000 


Graphics 


6 


40X24 


320X192 


4 


16000 


Graphics 


1 


80X24 


640X192 


4 


32000 


Graphics 


8 


80X24 


320X192 


16 


32000 


Graphics 



An example of my STARTUP file reads: 

iniz/wl 

wcrcatc /wl -s=2 80 24 5 10 10 

shell -i=/wl & 

IN1Z attaches the /Wl descriptor to OS -9. It puts the device into 
the device table, allocates the necessary memory and calls the 
device driver to initialize the device. WCREATE then creates trie 
window for /Wl. This window is 80X24 characters in si/.c taking 
up the whole screen, the foreground is amber. The background and 
border arc black. The SHELL creates an immortal shell on /Wl. 

I usually create a few windows like this. 1 keep the original 
screen as a safe guard against hungups. If I should do something 
to latch up the screen I'm on, I can move back to the original screen 
and see what I can do. (To move foiward a screen type<CLEAR>; 
to move backward type <SHIFT><CLEAR>.) There arc limes 
when the hangup is a total disaster. A good sign of this is 
interesting display of colors and characters when they weren't 
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intended. 

Speaking of colors, unlike the old Color Computer which was 
severely limited, the Color Computer 3 has 64 different colors 
available. 16 palettes are available for colors. It is up to you what 
you want in them. The default colors at startup are: 



REGISTER COLOR 

00 

01 

02 

03 

04 

as 

06 

07 



REGISTER 



Black 


08 


Red 


09 


Green 


10 


Yellow 


11 


Blue 


12 


Magenta 


13 


Cyan 


14 


White 


15 



COIOR 

Black 

Green 

Black 

Buff 

Black 

Green 

Black 

Orange 



Do these colors sound familiar? They are the basic colors that 
came with the original Color Computer. The 00 to 07 colors were 
the standard graphic colors. 08 to IS were the alpha/numeric 
screen colors. Don't remember the Orange/Black screen, eh? 
There was one. It was a bit tricky to implement, but you could get 
it 

The colors are determined by the bi t set in the byte of the palette 
location. The colors are: 



I am going to leave you with a program called ALARM. It 
basically sets a free running alarm . At the appointed time it beeps 
and signals thescreenthetime. It hastwotimesetiing options. The 
-e option sets the elapsed lime and the -t option sets the alarm time. 
So lets say we are going to set it to alarm in 1 hour and IS minutes. 
We will also set the foreground to red and the background blue. 
The line would look like: 

alarm -f=l -b=4-e=l:15& 

The & is added to allow this program to run as a background 
task. You could also set the actual alarm time. Use the -l option. 

There are a few caveats to be noted. First, as a background task, 
any scieen output will be queued after a foreground task. Soifihe 
foreground task is idle, alarm's output will not appear. You will 
only see an output after some other screen response. If you want 
a pure alarm only, do not use the & option. 

Second, 1 found that if something is going to the screen when 
alarm pops in, the current I/O may mix into the window. Depend- 
ing on what you'ie running this could be a problem. 

Finally, the alaim only checks the time on a minute by minute 
basis. Should something suspend the procedure for longer than a 
minute, the alarm lime may be missed. 



Bit Color 

Blue (LSB) 

1 Green 

2 Red 

3 Blue 

4 Green 

5 Red 

6 Not used 

7 Not used (MSB) 

These combinations will give the 64 colors I mentioned earlier. 
The way to use these is to send the following byte sequence to the 
terminal. 

$1B $31 [Palette #] [Color Code] 

DISPLAY is the easiest way to send these. Let us say we want to 
change palette position to a bright red enter: 

display IB 31 00 24 

Here $24 is the bit pattern %00100100. Try either $04 or $20. 
The bit color with be some variation of red. Try mixing the colors. 
Senda$3F. This sets all the bits high and the color is white. What 
will $00 do? 

The color patterns I give here are for an RGB monitor. Com- 
posite video will havesome variationsofthecolors. Alitlleexperi- 
mentaiion can be fun. 



Next time 1 will show a different version using the system call 
ALARM. Also, 1 will try to include some program for experiment- 
ing with the color palette. Until then have fun! 



LISTI 

0001 

0002 

0003 

0004 

0005 

0006 

0007 

0008 

0009 

0010 

0011 

0012 

0013 

0014 

0015 

0016 

0017 

0018 

0019 

0020 

0021 

0022 

0023 

0024 

0025 

0026 

0027 

0028 

0029 

0030 

0031 

0032 



KIG 1 



File: alarm. c 
Date: 2S APR 89 
Author: Ron Voigts 
Compile: OSS: make 



Function: 

1. alarm : signals user when specified 
time has elapsed. 

2. help!) : provides help for paused. 

3. space! n ) : prints n spaces. 

4. tiitehl): extract hour from option argument. 

5. time m(): extract minute from option argument. 

6. tcheckO: checks tine. 

7. beepl n ) : beeps terminal n times. 



Verison 1.0 
25 APR 89 

Original 



RDV 



(Include "getopt 
•define FALSE 
Ideftne TRUE 1 
♦define STDOUT 1 
(define tps 100 



/« For level 2 
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0033 
0034 
003S 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 
0048 
0049 
0050 
00S1 
0052 
0053 
0054 
0055 
0056 
0057 
0058 
0059 
0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0O77 
0078 
0079 
0080 
0081 
0082 
0083 
0084 
0085 
0086 
0087 
0088 
0089 
0090 
0091 
0092 
0093 
0094 
0095 
0096 
0097 
0098 
0099 
0100 
0101 

I; 

0102 
0103 
0104 



lnt win_flag; 
lnt f_g round; 
lnt b_ground; 
char c(ll; 
char *opt; 

char *list»"*?wt»e»"'; 
lnt h, in- 
struct sgtbuf { 

char year, month, day, hour, minute, second ; 

) t ; 
char answer (321; 



maln( argc, argv ) 
lnt argc; 
char ••argv; 



( 



Set up default values */ 
wlnflag-TRUE; 
f_ground-0; 
b_ground»l; 

Get options */ 
optn-1; 

while ( (opt-getopt ( argc, argv, list )) 
If ( opterr •• -1 ) 

prlntf ("Illegal option *c\n", 
else ( 

If ('opt--'?') 
helpO; 
t toupperl *opt ) -- 'F' ) 
f_ground-atol ( optarg ); 
( toupperl 'opt ) -- »B' ) 
b_ground-atoi ( optarg ) ; 



0105 

0106 

0107 

0108 

0109 

I; 

0110 

0111 

0112 

0113 

0114 

0115 

0116 

0117 

0118 

0119 

0120 

0121 

0122 

) ; 

0123 

0124 

0125 

0126 

0127 

0128 

0129 

!- 0) 0130 
0131 

•opt )0132 
0133 



/* Print the option */ 
printf (*\n") ; 
space ( 27 ) ; 
printf (*The Time Is %02d:%02d\n", t.hour, t.minuti 

space ( 25 ) ; 

printf (* Type <Enter> To Continue ! \n') ; 

gets ( answer ) ; 

/* Turn cursor on •/ 
curon I STDOUT ) ; 

/* End the overlay window •/ 
owendl STDOUT > ; 

) else t 

printf ('The Time Is %02d: %02d\n", t.hour, t.minun 

printf ("Type <Return> To Continue! \n") ; 
gets! answer ); 



if 



if 



0134 
t-hhi 
0135 
0136 
0137 
0)\n' 
if { toupperl *opt ) -- «W ) 0138 

l)\n" 
! toupperl 0139 

0140 

0141 

) 0142 

if [ toupperl 'opt ) -• 'E' I ( 0143 

0144 
0145 
0146 
0147 
0148 
0149 
0150 
0151 
0152 
0153 
0154 
0155 
0156 
0157 
0158 

Returns when hour and minute have been reached *Ct59 
tcheckl); 0160 

0161 
0162 
0163 
0164 
0165 
0166 

Create an overlay window */ 0167 

owset (STDOUT, 1, 5, 10, 70, 4, f_ground, b_groufi»68 

0169 
0170 

Turn cursor off */ 0171 

curoffl STDOUT ); 0172 



/• Print help information •/ 

help!) 

( 

printf CAlarm t-f-n] 1-b=m) |-w) [-e-hh:m») |- 
mml \n") ; 

printf (* e, elapsed time to alarnAn") ; 
priotfl* t, time of alarmXn*); 
printf (* f, changes foreground color to n (defaul 



I 



( toupperl *opt ) •- 
win_flag-FALSE; 

( toupperl *opt ) -* 
m-time_m( optarg ); 
h-time_h( optarg ) ; 

( toupperl *opt } -• 
m"time_m( optarg ); 
h-timehl optarg } ; 
getimel it ); 
m+»t .minute; 
if ( m>59 ) ( 

m— 60; 

h+-l; 
I 

h+-t .hour; 
if ( h>23 ) 

h— 24; 
I 



), 



I 



peintf (* 

printf (' 
exit (0) ; 



b, changes background color to m (defaul 
w, turns off window\n") ; 



I 



Send warning beeps 
beep ( 5 ) ; 

if (wlnflag) t 



/* Return the hour from option argument */ 
int time_h( s ) 
char *s; 
( 

return ( atoi ( s ) ) ; 
) 

/* Prints n spaces */ 
apace! n } 
lnt n; 
( 

while ( n->0 ) 

printf C *); 

:• 



/* Return the minute from option argument */ 
int time_m( s ) 
char *s; 
( 

while ( «s<-+!-' :' ) 
if ( «a«'\0' } 

return ( -1 ) ; 
return ( atoi ( s ) ) ; 



) 



/• Checks the time. Returns on h and m match */ 
tcheckO 
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0173 
0174 
0175 
0176 
0177 
0178 
0179 
0180 
0181 
0182 
0183 
0184 
0185 
0186 

LIST 
0000 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 
0048 
0049 
0050 
0051 
0052 
0053 
0054 
0055 
0056 



do ( 

getimel *t I; 
) while < t.hour!-h II t .minute 1 — m ), 



I 



/* Beeps terminal n times •/ 
beep ( n ) 
int n; 
( 

while < n- ) 

printf ("Ic*, '\007'), 



ING 2 
/ 



File: cgfx.c 




By: Ron Voigts 


Date: 29 FEB 


89 


#-##*-***#**#* *#•*##* 


Fucntion; 




1. owset () : 


open an overlay windo 


2. owendO : 


close window 


3. curon!) : 


cursor on 


4. corofft): 


cursor off 


Version 1.0 


RDV 


19 FEB 89 




Original 





/* Creates an overlay window of 

size six x szy starting at position 
cpx, cpy. Foreground and background 
colors are fprn and bprn . If svs is 0, 
area under window is not save, if it is 
1 it is saved. 

owset (path, *va, cpx, cpy, szx, szy, fprn, bprn) 
int path, svs, cpx, cpy, szx, szy, fptn, bprn; 



/* Create buffer for 
char b|9); 



'write' string •/ 



/• Initialize the buffer */ 
b[0]-0XlB; 
b[l)-0X22; 
b[2]-sv«; 
b 1 3) -cpx; 
b 1 4] -cpy; 
b[S]-azx; 
b[6)-szy; 
b 1 7) -bprn; 
b[8J-fprn; 

/• Write the buffer */ 

if ( write! path, b , 9 ) 
return < -1 ) ; 

return ( I; 



/* Closes an existing window •/ 



-1 ) 



0057 
0058 
0059 
0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0077 
0078 
0079 
0080 
0081 
0082 
0083 
0084 
0085 
0086 
0087 
0088 
0089 
0090 
0091 
0092 
0093 
0094 
0095 
0096 
0097 
0098 
0099 
0100 
0101 
0102 
0103 
0104 
0105 
0106 
0107 
0108 
0109 
0110 
0111 
0112 
0113 

LIST 
0000 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 



owend{ path ) 
int path; 



/* Create buffer for 'write' string */ 
char b|2]; 

/• Initialize buffer •/ 
b|0]-OXlb; 
b[l)-0X23; 

/« Write the buffer •/ 

if ( write< path, b, 2 ) == -1 ) 
return! -1 ); 

return I ) ; 



/* Turns cursor on */ 
curon { path I 
int path; 
I 

/• Create buffer fcr 'write' string */ 
char b(2J; 

/» Initialize buffer ■/ 
b[0)-0X05; 
b|l)-0X21; 

/• Write the buffer */ 

If ( write! path, b, 2 ) — -1 > 
return! -1 ); 

return ( I ; 



/* Turns cursor off */ 
curoff( path ) 
int path; 
( 

/• Create 'write' buffer */ 
char b 1 2] ; 

/• Initialize buffer •/ 
bl0)-0XS5; 
b| 11 -0X20; 



/* Write the buffer */ 

if ( write! path, b, 
return! -1 J; 

return ( ) ; 



2 ) — -1 } 



ING 3 
/• • 



Name: GETOPT 
By: Ron Voigts 
Date: 25-KA v -87 



Function: 

This function examines the argument list 
returning a pointer to the option and 
its argument. A null string is pointed 
to if the option has now argument. 
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0014 
0015 
0016 
0017 
001S 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 
0048 
0049 
0050 
0051 
•It* 
0052 
0053 
0054 
0055 
0056 
0057 
0058 
0059 
0060 
0061 
0062 
0063 
0064 
0065 
0066 



Version 1.00 
Original . 



(define TRUE 1 
•define FALSE 

char *optarg; /* Option argument '/ 

int optn: /• Next option •/ 

int opterr; /* Error status •/ 

char 'getopt ( c, v, optlist ) 

int c; /• argument count •/ 
char **v; /• argument vector •/ 

char •optlist; /■ option list */ 



( 



Int isoption; /• option flag */ 

int hasarg; /• option argument flag */ 

register int i; /* useful index •/ 

char *opt; /* option pointer */ 

char *t; /* argument pointer •/ 

static char •null-'\0 1 ; /• null string •/ 

Set up the null string for 'optarg' •/ 
optarg - null; 

Set up the error return status •/ 
opterr - 0; /* No errors •/ 



0067 /• 

0068 

0069 

0070 

0071 /• 

0072 

0073 

0074 

00 rs 

0076 

0077 

0078 

0079 

0080 

0061 

0082 

0063 

0064 

0065 

0086 /• 

0087 

0088 

0089 

0090 ) 

0091 



LISTING 4 

0000 extern char 'optarg; /• Option argument •/ 

0001 extern int optn; /* Next option */ 

0002 extern opterr; /* Error Status •/ 
0003 



If this is not an option then return with error < 
if ( iisoption ) 

opterr--l; /• illegal option •/ 

Now we check and set up the argument */ 
if ( hasarg ) ( 

if (Mt + 2) — '\0') 
if ( optn < c-1 ) 

optarg - v|t*optn); 
else 

opterr--2; /* Missing option argument * 
else 

optarg - t+2; 
if ( •optarg--'-' ) 
optarg+t; 
) else 

if 1 •ft»2) !- >\0' ) 

opterr--3; /• Argument not expected •/ 

Now we have an argument and option */ 
optn+4; /• Adjust the next pointer •/ 
return! opt ); /* Return the option pointer */ 



/• Set up the argument •/ 
t-v[optnl ; 

/• Me are at the end of the argument list •/ 

if ( (optn--c) |[ (•t!-'-'( || | «t»-'-' it 
11— '\0' ) ) 

return ( ) ; 

/• Me can set the option •/ 
opt - t+1; 

/• Check if w« have an option with an argument •/ 
isoption - FALSE; 
hasarg - FALSE; 
for I 1-0; Kstrlen(optlist) ; i+* ) 

if ( toupper (• (t + ll ) —toupper (optlist |i] ) ) { 
isoption - TRUE; 
if ( optlist t 1*1] --' -* ) 
hasarg - TRUE; 



FOR THOSE WH< 
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INTRODUCTION 

On a multiuser system, especially one 
which allows users to select their own 
passwords, the use of passwords which 
are in dictionaries or are otherwise 
obvious can seriously compromise 
system security. This chapter provides a 
function, provided by John Nagle, which 
tests prospective passwords to ensure that 
ihcy arc not potentially common English 
words. 

PASSWORD TESTING 

Given a free choice, altogether too many 
useis choose passwords which may be 
easily guessed. Dennis Richie, in his 
"Notes on the Security of UNIX", 
comments that with passwords the only 
line of defense in many systems, it would 
be desirable to prevent users from 
choosing ones that leave the system wide 
open to any cracker. 

This small function uses a little-known 
property of the English language to detect 
candidate passwords that might be easy 
to guess. The function might be built into 
I he password-changing utility function of 
a system, so that all new passwords must 
be considered non- obvious to be ac- 
cepted. 

The algorithm depends upon a subtle 
property of English. l.ess than one-third 
of the possible "triples", sequences of 
three letters, are used in English words. 
This propeny makes it possible to 
distinguish random letter strings from 
strings that look like English words. The 
word "password", for example, contains 
the five triples "pas", "ass", "ssw", 
"wor", "ord". 



All five of these triples, therefore, are 
used in English. The triple "xqy", on the 
other hand, appears in no common 
English word. In general, a triple chosen 
at random has only one chance in thiee of 
appearing in any English word. Starling 
with a suitable large list of words, such as 
a dictionary, we can make a table of all 
the triples that appear in the list of words. 
We can then test words against the table 
by extracting all triples from the word 
and looking up the triples in the table. If 
the word contains several triples that are 
not in the table, it is almost certainlly not 
an English word, and definitely non- 
obvious. 

The table of triples seems at first un- 
wieldy, but a compact representation is 
possible. The table in the subroutine is 
essentially a 3-dimensional Boolean 
atray. 27 x 27 x 27. There are thus 
19,683 slots in the table, each containing 
one bit. C does not provide a built-in 
representation for packed Boolean arrays, 
so the third dimension of the array is 
handled by using a "long" value for each 
group of 27 bits. letters are mapped to 
the range 1..27. so that "a" or "A" is 
represented by 1, "b" or "B" by 2, and so 
foith. Non-letters arc mapped to zero. 
For every possible sequence of three 
letters, then, there is a unique bit in the 
table. That bit is a 1 if the three letter 
sequence is used in English. So we can 
lake any sequence of three letters, look it 
up in the table, and find out if it is a triple 
known to be used in the English lan- 
guage. 

The triple "pas", for example, maps to 
triple number (16,1.19). Airay element 
[16,1] in the table is hex 07fffabc, and bit 
19 of that value is a 1 . So, the triple 
"pas" is known to be used in some 



existing word, and the odds arc that the 
word from which the triple was drawn is 
an English word or looks like one. 

The table was built with a program that 
extracted all the triples in the UNIX 
spelling dictionary and set the appropriate 
bit for each triple. Along with the UNIX 
list of words, a few other obvious pat- 
terns were thrown in; the sequences 
"aaa", "bbb". and so forth, the alphabet, 
and the rows of the "qwerty" typewriter 
keyboard. Building the table is a 
straightforward process, and, with a ma- 
chine-readable dictionary or just a large 
body of text to use as raw data, you can 
write your own table-builder and build a 
table of your own. Any table, though, 
based upon a list of English words, will 
be very similar to the one given here. 
The triple statistics are a real property of 
English, not an artifact of the word list 
used. 

This is definitely a detector for obvious 
English words. Words in other lan- 
guages, particularly ones distant from 
English, often pass. "Bejing" and 
"Timbuktu" are considered non-obvious. 

The test considers any word with at least 
two triples not found in the table to be 
non-obvious. This makes the odds quite 
good that a randomly chosen siring of 
letters will pass and be considered non- 
obvious, and thus a suitable password. 
More than 95% of all eight-letter se- 
quences chosen at random will pass. 
Even for a five-letter sequence, the 
minimum considered a good defense 
against trying all possibilities, most 
randomly chosen sequences will pass. 
But every word in the UNIX dictionary, 
and almost all English words generally, 
will be rejected as obvious. 
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This technique isn't idiot-proof. It is 
possible, wiih effort, 10 come up wiih an 
easily-guessed password that will pass 
the lest. But it's more work than coming 
up with a good password. 

OBVIOUS C FUNCTION 

Following is a C function which imple- 
ments Nagle's ideas just described. 



Obvious password detection subroutine. 
Function: 



char *obvious(word) 
char word( ]; 



Returns "ok" if password is acceptable. 
Returns a pointer to a message if the 
password is unacceptable. 

The algorithm used requires that the 
length of the password be within config- 
urable length limits, and that the pass- 
word not have triplet statistics similar to 
those associated with words in ihe 
English language. This is an inversion of 
a technique used to find spelling ciTors 
without a full dictionary. No word in the 
UNIX spelling dictionary will pass this 
algorithm. 

Users should be advised to pick a 
password composed of random letters 
and numbers. Eight randomly chosen 
letters will pass the algorithm over 95% 
of the time. A word prefaced by a digit 
will not pass the algorithm, although a 
word with a digit in the middle usually 
will. Two words run together will often 
pass. 

John Nagle 

Ford Aerospace and Communications 

Corp. 

Western Development Laboratories 

3939 Fabian Way 

Palo Alto, C A 94303 



'i 
/• 

Table of triple u»»g» In text 



24511 words were used to make thi* table. 
The words cane front the I Ilea: 

/usr/dlct/words 
obvpats.lp 

The table Is 30 percent populated. 



t include <stdlo.h> 



long obvtab[27| [27] - 
I 



0x00100001, 


0x00040000, 


0x00040000, 


0x00009000, 


0x00806020, 


0x00140000, 


0x00000000, 


0x00080000, 


0x00000002, 


0x00000000, 


0x00000000, 


0x00000000, 


0x00001020, 


0x00000000, 


0x00000010, 


0x00000020, 


0x00000000, 


0x00000000, 


0x00000030, 


0x00300100, 


0x00000100, 


0x00000000, 


0x00000020, 


0x00000000, 


0x00000000, 

t. 


0x00000000, 


0x00000000 


i 

0x00090000, 


oxOOOc7oe«, 


0x022cd73e, 


0x023ffbbe, 


0x02flf ffe. 


0x002cd0da, 


0x023cdae2, 


0x02adr3b6, 


0x0024f222, 


0x00dd7efa, 


0x00008022, 


0x02bS937a, 


OxOefdfbfe, 


0x02bdf37e, 


0x07ffdfff, 


0x003c3248, 


0x023dfb76, 


0x00200000, 


0x07fffffe, 


0x02bbfbba, 


0x06bcfb6f, 


0x0SSf7dfc, 


0x02609232, 


0x021cfbf6, 


0x02999222, 


0x00bdf3ff, 


0x06308232 



( 

0x00080000, 
0x00008012, 
0x00200000, 
0x047ffdfe, 
0x02208222, 
0x03fdfffe, 
0x02208222, 
0x071efef c, 
0x00000000, 

I, 



0x07fdfbfc, 
0x00248222, 
0x00000000, 
0x00000020, 
0x00800220, 
0x00048000, 
0x00308228, 
0x00000220, 
0x049dlla2, 



0x022c9226, 
0x07df tbfe, 
0x00208020, 
0x00000000, 
0x0000*022, 
0x00000000, 
0x00049062, 
0x00000020, 
0x00000000 



0x00080080, 


0x02fffffe, 


0x000c0020, 


0x0024932a, 


0x0000802a, 


0x06bdfJfo, 


0x00000002, 


0x00248220, 


0x02bdf 5fc, 


0x007df0fe, 


0x00000000, 


0x02bdf (to. 


0x02208222, 


0x00200222, 


0x00008222, 


0x07fffffe, 


0x00000102, 


0x00200000, 


0x02308222, 


0x00188200, 


0x02aca262, 


0x003df27e, 


0x00000004, 


0x00000000, 


0x00000000, 


OxOOlddOBe, 


0x00000022 


t 
0x000880^2, 


Cx06fd7bfc, 


0x02249222, 


0x00209107, 


0x02249332, 


0x07fff7fe, 


0x00249282, 


0x02a43a22, 


0x00008222, 


OxOSfdf3fe, 


0x00208022, 


0x00000220, 


0x02208222, 


0x00208222, 


0x00008223, 


0x07fdf3fe, 


0x00049322, 


0x00200000, 


0x02208222, 


0x0091bb2a, 


0x00008302, 


0x043dfafe, 


0x00008222, 


0x02048222, 


0x00000000, 

), 

( 


0x00987aef, 


0x00200000 



0x004cl030, 


0x04ff79dc, 


0x023c9226, 


0x023c9b3a, 


0x02bdf3te. 


0x04ddfbfe, 


0x023c92f4, 


0x0224f3e6, 


0x0224a222, 


0x04Sd7afa, 


0x00208022, 


0x0218ca36, 


0x02fdfbfe, 


0x02a9f22e, 


0x06ffffff, 


0x05fd73d8, 


0x02bdb32e, 


0x00200000, 


0x07fffffe, 


0x02fbfboe, 


0x06bdfb6e, 


0x005d78bc, 


0x066c8222, 


0x029df37e, 


0x0333832a, 
1. 


0x008df97f, 


0x06648222 


0x00080000, 


0x07bc7bfe, 


0x00000222, 


0x0000000a, 


0x00008002, 


0x02fc7abe, 


0x022cb366, 


0x00000102, 


0x00000022, 


0x0SSc70fe, 


0x00008000, 


0x00000002, 


0x02208222, 


0x0000000a, 


0x00000200, 


0x03edf2be, 


0x00000008, 


0x00000000, 


0x02208222, 


0x00118922, 


0x028ca32e, 


0x041c74bB, 


0x00000000, 


0x00000002, 


0x00000000, 


0x00000000, 


0x00000000 



I 

0x000 80000, 
0x00000000, 
0x00240220, 
0x047df0fe, 
0x02208222, 
0x02fOf3fe, 
0x02208222, 
0x061 cf 2ee, 
0x00000000, 

I, 



0x06fdf3fc, 
0x00008022, 
0x020d93a2, 
0x00000002, 
0x02300222, 
0x00009220, 
0x00919bO6, 
0x00000000, 
0x00056002, 



0x00008222, 
0x02fdf3fe, 
0x02bddffe, 
0x00008200, 
0x00318226, 
0x00000000, 
0x00048302, 
0x02048022, 
0x00000002 



0x00080000, 


0x06fdfbfe, 


0x02249222, 


0x00048102, 


0x00048202, 


0x07fff2ff, 


0x00208202, 


0x00008022, 


0x00008122, 


0x047dfcfe, 


0x00000800, 


0x00008220, 


0x02248222, 


0x0008a222, 


0x002Bc222, 


0x06fdfef I. 


0x00209202, 


0x00200000, 


0x02249232, 


0x00108302, 


0x02bdf3fa, 


0x071d71fe, 


0x00000200, 


0x00008322, 


0x00000000, 
1, 


0x011d32be, 


0x00000000 


0x00483010, 


0x0Sdd7bbc, 


0x022cf226, 


0x023cdb2a, 


0x02bdf6b6, 


0x04fd79fc, 


0x0234d262, 


0x063df3a2, 


0x00000222, 


0x00000202, 


0x00208002, 


0x02208a22, 


0x02(dbbfe, 


0x022dI36e, 


0x07ff{ffl, 


0x0Sfd70be, 


0x02bdb766, 


0x00200000, 


0x02(dfare, 


0x02fH(ff, 


0x06bdfb6f, 


0x000c7008, 


0x02248222, 


0x00008202, 


0x023082e2. 
i. 


0x00000002, 


0x04608022 


0x00080000, 


0x07ed7bbc, 


0x00000000, 


0X00000000, 


0x00000000, 


0x009cdS7a, 


0x00000000, 


0x00000000, 


0x00000000, 


0x00S070c4, 


0x00000400, 


0x00001000, 


0x00000000, 


0x00000000, 


0x00000000, 


0x02fcSb*e, 


0x00000000, 


OxOOOOOCOO, 


0x00000000, 


0x00000000, 


0x00000000, 


0x015d7e96, 


0x00000000, 


0x00000000, 


0x00000000, 


0x00000000, 


0x00000000 



0x00080000, Ox07fdf(f4, 0x00248222, 

0x00040302, 0x00048022, 0x02fdf3f6, 

0x00208222, 0x00048000, 0x0014a022, 

OxOOddfSfe, 0x00000002, 0x0000ca22, 
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0x02201222, 
OxOUdlbTi, 
0(02208222, 
0x029d7110, 
0x00000000, 

I. 
I 

oxoooasooo, 

0x0234b322, 

0x00bc93a6, 
0x05rrfdre, 
0x02bdb7fe, 
Oxoittttt*. 

0x02208022, 
OxOSSdfefe, 
0x00000000, 

I. 

( 

0x00080000, 
Ox0021Cbfa, 
0x0020)220, 
0x053«fcfj, 
0x00008222, 
0x07rdfbre, 
0x00088002, 
Ox041df*M, 
0x00000000, 

], 
i 

0x00180000, 
0x02349b22, 
0x00249222, 
0x0571 fbfe, 
0x02008222, 
0x07Mr2fe ( 
0x0220822a, 
Ox043dfjfe, 
0x00100200, 

I, 
) 

0x00081 13c, 
0x02349b2*, 
Ox0234b262, 
OxOllcSSfa, 
0x06fdrbre, 
Ox04SdI9dc, 
0xO6rtrbfe, 
OxOSSf73fr, 
0x02d043aa, 

1. 
I 

0x00080000, 
0x00008100, 
0x00241220, 
0x057ff8fj, 
0x02208222, 
Ox03fdf*Ia, 
0x02208222, 
0x041d7*re, 
0x00000000, 

), 
I 

0x00080000, 
0x00000000, 
0x00000000, 
0x00000000, 
0x00000000, 
0x00000000, 
0x00080000, 



0x00000022, 
0x00009202, 
Ox02blabaa, 
0x00000000, 
0x00ac9S22, 



0x07fffbfa, 
0xO2bdf36a, 
0x00048222, 
0x00008000, 
Ox0228a332, 
0x021ca362, 
0x0299jb26, 
0x00008222, 
OxOObdfbfe, 



Ox07fdifbc, 
0x00008020, 
0x00000000, 
0x00000000, 
0x0220*222, 
0x023c9b»6, 
0x0239a37c, 
0x00000020, 
0x001 cdOiB, 



0xO6fdfbfe, 
Ox02brfffa, 
0x02bdbb76, 
0x00208022, 
0x00008222, 
0x00209220, 
Ox02fdfbfe, 
0x02208222, 
OxOlffblle, 



0x017f79da, 
0x02*dfbfa, 
0xO2bcr7I6, 
0x00008222, 
0x02arf36e, 
0x02bffbae, 
0x02rbbb*e, 
0x02008*22, 
0x001dd37a, 



0x07irrabc, 
0x00040002, 
0x00040002, 
0x00000002, 
0x00208022, 
Ox022db322, 
Ox02bObb2a, 
0x00000008, 
0x00949b8«, 



0x00100000, 
0x00000000, 
0x00000000, 
0x00000000, 
0x00000000, 
0x00000000, 
0x00000000, 



0x00208222, 
0x00000000, 
0x00048302, 
0x00008322, 
0x00000000 



0x02008222, 0x00000000, 0x00000020, 
0x00000000, 0x00000000, 0x00000000 



0x02249222, 
0x07fdfffa, 
0x00008222, 
0x0288d322, 
0x00208020, 
0x00000000, 
0x06aca326, 
0x02008322, 
0x00000022 



Ox002dd236, 
0x07ddtbfa, 
0x00208020, 
0x00000000, 
0x02208222, 
0x00200000. 
0x00048120, 
0x00008222, 
0x00000000 



Ox002c922*, 
0x07rtf3ff. 
0x02208222, 
Ox021d33aa, 
Ox0228c222, 
0x00200000, 
0x06adf3ee, 
0x00048322, 
0x02808222 



0xO2fcd77e, 
0x037af35c, 
0x02041222, 
0x02a99b2a, 

ox07itrrrr, 

0x00200000, 
0x02bdr3aa, 
0x06bdtb7a, 
0x06008222 



Ox002c9022, 
OxOlfdfefa, 
Ox023cd232, 
0x00000220, 
0x00008020, 
0x00040000, 
0x0224832a, 
0x00048202, 
0x00000000 



0x00000000, 
0x00000010, 
0x00000000, 
0x00000000, 
0x00000000, 
0x00020000, 
0x00000000, 



i. 

0x00080010, 


OxOTfffrrc, 


0x022c9222, 


Ox023c9b2a, 


0x02bdd366, 


0x07frrrrt, 


0x00249222, 


Ox022cb322, 


0x02208222, 


0x07fbfdfe, 


0x00208020, 


0x029df336, 


Ox02b98 236, 


0x0239936a, 


0x02b9ab66, 


OxOltftftt, 


Ox023cb322, 


0x00200000, 


0x02248322, 


0x02f3fb7e, 


0x06bc(3aa, 


Ox01ddf2fe, 


0x02208222, 


0x00008222, 


0x00000020, 
1, 


0x0099I0ba, 


0x00008222 


1 
0x00081000, 


Ox03ldfffe, 


0x02248222, 


Ox0224b323, 


0x00248242, 


OxOTflfbfa, 


0x02208222, 


Ox002c8220, 


0x02l5f*6a, 


0x057f£8ie, 


0x00200000, 


0x0224*222, 


0x02208222, 


0x02208222, 


0x02208223, 


0x06fSl7ie, 


Ox022c9326, 


0x00200000, 


0x00288222, 


0x02bdr36a, 


0x02adf7rr, 


0x041dI2fa, 


0x00010220, 


0x00248222, 


0x00000000, 
i. 


0x001d78bc, 


0x00000000 


1 
OxOOlclOlO, 


Ox03fdfbfc, 


0x00248222, 


0x02249102, 


0x00048000, 


0x03rdfbfa, 


0x00249222, 


0x00248022, 


0x02bfrbfa, 


0x047ff8£e, 


0x00000000, 


0x02000222, 


0x02208222, 


0x00208222, 


0x00308223, 


0x07fdr»re, 


0x00049222, 


0x00000000, 


Ox02a08222, 


0x02flab7a, 


Ox027c9ba2, 


Ox031df2fe, 


0x00000202, 


0x01208322, 


0x00000000, 
1, 


0x01ad328a, 


OxOOOdb2a2 


1 
Ox004cl010, 


Ox02dd7bdc, 


0x027db736, 


0x023c9b2a, 


0x06ac92b6, 


0x063df5f6, 


Ox0030b042, 


Ox002cf3*2, 


0x00004002, 


0x057dd0be, 


0x00208202, 


0x00048*30, 


0x06idrafe, 


0xO07bf36a, 


Ox02bdrbfe, 


Ox023d5210, 


0xO2bdbb(a, 


0x00200000, 


0x06frrbre, 


0x023bdbba, 


0x06bcr3be, 


0x00202000, 


0x00840220, 


0x00000002, 


0x00309220, 


0x00601022, 


0x04208022 



0x00080000, 


0x003d7fbc, 


0x00004000, 


0x00000000, 


0x00000002, 


0xO39drbre, 


0x00000000, 


0x00000000, 


0x00000000, 


OxOS7cd*fa, 


0x00000000, 


0x00000100, 


0x00008002, 


0x00000000, 


0x00000000, 


0x02bc(*88, 


0x00000000, 


0x00000000, 


0x00008020, 


0x00000800, 


0x00000000, 


OxOOOclOOO, 


0x02400220, 


0x01000000, 


0x00000000, 
1. 


0x00800200, 


0x00008000 


1 
0x00080000, 


0x077d7bda, 


0x00248222, 


0x00208102, 


0x02248220, 


0x025dS3bf, 


0x00209202, 


0x00000200, 


0x02208222, 


oxossd7ore. 


0x00000000, 


0x02804200, 


0x02180222, 


0x00000222, 


Ox02bd03rc, 


0x00rdf864, 


0x00209222, 


0x00000000, 


0x02008222, 


Ox02bdbb2c, 


0x00208322, 


0x00057100, 


0x00000000, 


0x00808002, 


0x02000000, 


0x00001022, 


0x02000000 



0x00080000, 
0x00649322, 
0x00008000, 
OxOOSSfOfe. 
0x00000020, 
0x001d6090, 
0x00000000, 
0x00051016, 
0x01008000, 

I 

Ox004cl010, 
0x00009322, 
0x00201222, 
0x00094030, 
0x00699*22, 
0x04fd78dB, 
Ox0234c272, 
0x00095b88, 
0x00000200, 

i. 



0x005870d8, 
0x00000000, 
0x00201000, 
0x00000000, 
0x00000000, 
0x00249222, 
0x00000020, 
0x00000200, 
0x04041080, 



0x0097f998, 
Ox0004c226, 
0x02241230, 
0x00000002, 
Ox0221e22e, 
0x023dd322, 
0x0039b32e, 
0x00000022, 
0x02000000, 



0x00000000, 
0x021c7298, 
0x00208202, 
0x00000000, 
0x00000002, 
0x00200000, 
0x02248326, 
0x00008020, 
0x00000000 



0x00248232, 
0x00ddf0f6, 
0x02048020, 
0x00004420, 
0x0310c3b*, 
0x00200000, 
0x02108322, 
0x0004832a, 
0x00000002 



0x00080000, 0x00557b8e, 0x00000000, 

0x00000000, 0x00000002, 0x00bc5*3a, 

0x00000000, 0x00000020, 0x00000000, 

0x003df0*e, 0x00000000, 0x00000000, 

0x02008020, 0x00000002, 0x00000000, 

Ox0065a2b2, 0x00000002, 0x00000000, 

0x00008002, 0x00000008, 0x00000020, 

0x00040820, 0x00008020, 0x00008020, 

0x00000008, 0x00002084, 0x06809222 

\ 

I; 

/• 

Configuration parameters 



• define MINLENGTH 5 /• minimum 

password length •/ 

•define MAXLENGTH 8 /• maximum 

password length • / 

•define MINNOFINO 2 /• minimum 

unusual triples */ 



int usual; 
triples •/ 



/* count of usual 



dotriple — called by abvword 

If this triple is not used by any 
word used 

to build the table, we tally that 
fact . 



dotriplelml, m2, n3) 

short ml; /• all In 0..2S 

•/ 

short m2; 

short m3; 

( 

usual +■ (! (obwtab(ml) |m2] t (1L « 
m3) I ); 
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obvword - do one word 

dotriple is called on each 3-character triple in the 

word, 

using a mapped value of the character into the range 

9. .26, 

where letters map into 1..26 regardless of case and 

everything 

else naps to zero. 



•/ 

obvword (word) 
char word!); 
< 

int i; /* for loops "/ 

int patent ■ 0; /* count in word ■/ 

char ch; /* working char •/ 

short pat (32]; /* pattern of mapped values •/ 

for (usual ■ i - 0; |word(i] tt (1 < sizeof (pat ) ) ) ; 
( 

patent • 1; /* max value */ 

ch ■ wordti]; /■ get character V 

if ( (ch >■ 'a') it (ch <- 'a')) 

pat Ji] « ch + 1 - 'a' ; 

else 

if ( (ch >- >A'> tt (ch <- '2')) 

pat (il - ch + i - *A'; 

else 

pat(i] - 0; /• map into 0..26 •/ 

1 

/• for all triples */ 

for (i - 0; i < (patent - 1); *+i) 

dotriple (pat ! i) , pat [ i + 1], pat[i ♦ 2]); 

return (usual) ; 

) 

/• 

obvious — check word for obviousness 

Words are rejected for being too short or 
too long, or looking like English words. 



( 

int i; 

if (li - strlen(word) I < MINLENCTH) 

return ("too short") ; 

if (i > MAXLENGTH) 

return ("too long"); 

if (obvword(word) < MINNOFIND) 

return I "too obvious") ; 

return ("ok"); 

) 

EXAMPLE C PROGRAM 

Following is this month's example C program; it provides a 
i~u ) program to enable the testing of prospective passwords from a 
terminal, using the obvious function described above. 

main () 

( 

char pword[32] ; 

print f ("Password obviousness testerVn") ; 
for ( ; ; ) 

( 

print f ("Enter password: "); 

if ( (Jfgets (pword, 32, stdin) ) I I (!*pword>> 

break; 

•(pword + st rlen (pword) - 1) ■ 0; 
printfl"- %s\n", obvious (pword) ) ; 

) 
exlt(0); 

) 



char 'obvious (word) 
char word! ] ; 



FOR THOSE WH 
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A Tutorial Series 



By: R. D. Lurie 
9 Linda Street 
Leominister, MA 01453 



FORTHBUILDER 



Wilson Federici has come up with an- 
other software gem! I have had several 
months to experiment with 
FORTHBUILDER, and, onascaleofl-10. 
I would late it at least a 12! 
S«e page 31 this issue South East Media 
Catalog!!! 

FORTHBUILDER is a cross-compiler 
for FORTH. This means that 
FORTHBUILDER is not just another run- 
of-the-mill FORTH, but is a compiler 
which is used to generate FORTH compil- 
eis to run on target machines. In other 
words, you use FORTHBUILDER to gen- 
erate a FORTH system to runonsome other 
machine, the CoCo, for example. 

FORTHBUILDER will run under either 
of two host systems, FLEX or MS-DOS; 
youmust specify whichoneyou want when 
you order. FORTHBUILDER generates 
code foreitherof two target cpu's, the 6809 
orthe 6502; again, you must specify which 
one you wanL 

No matter what you oider, you get a disk 
with the FORTHBUILDER program and a 
number of Tiles which can be used as is, or 
as models, to generate a full 1983 standard 
FORTH. The files can be used to create a 
FORTH system to tun completely in RAM 
or to run completely in ROM (except for a 
minimal RAM requirement). 

With a little imagination, you can edit 
these files to produce any system you want. 
You can even clip out all of the unnecessai y 
words for a particular application, so that 
you can cut the memory requirement to a 
minimum. This way, you might well gener- 
ate a program which would be shorter than 
you would ordinarily write for the same job 
in Assembly language (yes, this is possible, 
and one of the distinct virtues of FORTH). 



You can add words to the Hies used to 
generate the resulting FORTH, so that it 
would not be necessary to compile addi- 
tional words to add to the FORTH gener- 
ated by FORTHBUILDER. 1 his is a little 
hard to stale clearly, so maybe I had better 
explain a little more. If you simply compile 
an 83-FORTH from the model provided, 
you would still have to compile in addi- 
tional words to accomplishaparticular job. 
However, if you edit the model to add these 
words to the original sotuce files, you 
would not then have to compile any more 
words in order to ha ve a functioning appli- 
cation for a particular job. 

Incidentally, if you are interested in 
maintaining the secrecy of your souice 
code.justset the FORTHBUILDER option 
WIDTH to 0. This will cause the generated 
code to have no headers; thus it would be 
very uneconomical at bast and, more likely, 
virtually impossible to reverse engineer! 
This would notstop piracy, but it suie ought 
to slow it down! 

Just because I used the version of 
FORTHBUILDER supplied to run on 
FLEX , I am not limited lo writing FORTHs 
for FLEX systems. Mainly, I have concen- 
trated on using FORTHBUILDER to cre- 
ate a functional duplicate of Federici's FF9 
to run directly on the CoCo3. I simply 
edited the model code for KEY , ?KEY , 
and EMIT to use the CoCo3 ROM. I also 
adjusted the disk parameters to fit a disk 
formatted by that ROM and hook onto the 
ROM disk calls so thai I could completely 
eliminate the need for FLEX. I hope to put 
this FORTH, which I call C3FORTH, out 
for beta- testing very soon. If all goes well, 
I plan to release it to the public domain via 
CompuServe, DELPHI, and Genie. (At this 
stage, I don't plan to distribute it on disk; 
that is too much hassle.) 



The listing in Figure 1 shows how easy 
it is to use FORTHBUILDER to do this. 
Notice that this is a FLEX text file named 
"COCO.TXT" which is called by the 
FLEX command: 

FB6809 COCO.TXT 

Everything else is pretty much auto- 
matic from here. Each of ihe seven souice 
files are called in order and compiled, a 
transfer address is assigned, the binary 
object Tile named "CF.BIN" is saved to 



CR . ( F9_0.TXT) 
SOURCE. FILE F9_0.TXT 
CR . ( F9_1.TxtT 
SOURCE. FILE F9_1.TXT 
\ LIST. UNDEFINED 
CR . i F9_2.TXT) 
SOURCE. FILE F9_2.TXT 
\ LIST. UNDEFINED 
CR . ( F9_3.TXT) 
SOURCE. FILE F9_3.TXT 
\ LIST. UNDEFINED 
CR . ( F9_«.TXT> 
SOURCE. FILE F9_4.TXT 
\ LIST. UNDEFINED 
CR . ( F9_RDL.TXT) 
SOURCE. FILE F9_RDL.TXT 
\ LIST. UNDEFINED 
CR . ( F9_IO.TXT) 
SOURCE. FILE F9_IO.TXT 
\ LIST. UNDEFINED 
CR . ( F9_S.TXT) 
SOURCE. FILE F9 5.TXT 
LIST. UNDEFINED 
4096 TRANSFER. ADDRESS 
OBJECT. FILE CF.BIN 
EX IT. COMPILER 

Figure 1. A command file used 
with FORTHBUILDER. 



disk, and execution is terminated. 

The Files named"F9_0" through "F9.5" 
are those supplied as models on the original 
FORTHBUILDER distribuiion disk. I 
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made a few minor changes in a couple of 
these files in order lo change the transfer 
address and the I/O calls. "F9_RDL" has 
the disk changes and "F9JO" has the 
changes to KEY. ?KEY, and EMIT. These 
two files could have been included within 
one of the supplied files, but 1 made them 
separate for more convenient editing; they 
went through several versions before I was 
happy with them. 

Since FORTHBUILDER treats this file 
as a series of FORTH commands, the \ can 
conveniently be used to edit this file by 
changing commands into comments. The 
LIST.UNDEFINED command is a debug- 
ging aid which helps you to find where an 
undefined word is first called. At first, I 
used this command to follow the action of 
the compiler, but later got tired of all of the 
extra display, so I just commented it out 
everywhere except at the end, where it 
should always be present. 

FORTHBUILDER allows forward ref- 
eiences so that you could leave out a 
definition after a lengthy scries of editing 
sessions. If this happens, you would get an 
error signal, and LIST.UNDEFINED 
would help you pinpoint the problem. 

"Ihe lines containing the .( just show on 
l he screen thee urrenilycompiling file. This 
is just to keep me from getting antsy while 
the program is tunning, but I don't know 
what it is doing. You could leave out these 
lines without doing any harm, but I like to 
follow the action of a long program; it 
keeps me from getting bored! 

There is no trouble with ciTor signals, 
buiFORTHBUILDERissocasytouscthai 
you may never sec one! I could not manu- 
facture a situation in which 1 did not gel the 
appropiiate error trapping and compiler 
action, so I am confident that the user is 
quite well protected. On the other hand, 1 
am also sure that you could screw up if you 
really tried to trick the compiler, so don't 
get cute! 

The instruction manual which 
comes with FORTHBUILDER is entirely 
adequate, provided you understand how to 
use the host DOS. You must also have a 
good working knowledge of FORTH in 
order to go beyond the supplied model. 1 
have not counted the pages in the instruc- 



tion manual (which seems to be the thing to 
do, why??), bull assure you lhalcvcry thing 
you need to know is there. On the other 
hand, you may have to read it a couple of 
times before you can appreciate some of the 
subtleties of FORTHBUILDER. 

FORTHBUILDER is written in 
FORTH, so you can even extend the cross- 
compiler, though 1 certainly don't recom- 
mend thai you try. For lhal matter, I can't 
imagine why you would want lo. However 
the manual does tell you how. 

All-in-all, if you have a need lo generate 
your own version of FORTH , 1 don 't know 
how you could do belter than with 
FORTH BUILDER. Ai the price, you could 
probably even buy a CoCo3, FLEX, and 
FORTHBUILDER and still come out 
cheaper than buying some of the other 
cross compilers for FORTH on the market. 

FORTHBUILDER, $99.95 
South East Media 
5900 Cassandra Smith Rd. 
Hixson, Tn. 37343 
Tele. (615) 842-4600 
FAX (615) 842-7990 
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Selecting the Value Stored in BASE 

At first, I was very confused about selecting 
a value for BASE , especially when 1 was 
editing a sci of screens for later compiling. 
Of course, the obvious choice is DECI- 
MAL , since that is the default. However, it 
was also obvious that I needed to change to 
HEX if I wanted to process numbers in 
base- 1 6. But it is sometimes very conven- 
ient to switch back and foi in among several 
bases during the course of executing a 
program; so how and when do 1 do it? 

I n all versions of FORTH that 1 know of, 
DEClMALandHEXcomcpredcfined.bul 
you should also define other bases you 
expect to work in, just to help keep track of 
program How. After all, you can't print a 
number in decimal or hexadecimal if you 
are currently in base-2 or base-8, etc. 

As an example, look at lines 4 and S of 
the listing for screen #1. Here I have de- 
fined BIN , which is the definition for a 



word lo convert the base to binary (base- 2). 
Any other base, such as octal (basc-8) or 
septal (base-7) can be defined inexactly the 
same way. In fact, any base can be used, up 
through 72! Go ahead and sec what hap- 
pens when you try to print all 72 characters 
in base-72. 

Now that BIN has been defined, let's see 
how to use it inside a definition. The word 
.BIN defined in lines 7-10 of the same 
screen show one way lhal il could be used. 
The purpose of .BIN is to prim each bit of 
a 32-bil number as either a "0" or a "I", 
which is the proper way to prim a binary 
number, since those arc the only two digits 
available in binary. Ignore the rest of the 
dcfiniiion for now; I'll talk moic about il in 
anothcrcolumn, 

The first thing that happens when .BIN 
is called is thai the value in BASE is 
changed to 2, which switches the syslem to 
binary numbers. Ihe res toflhe definition is 
then executed in lhal base. Notice thai 1 did 
not bother to change out of binary bcfoic 
exiting from .BIN .since I use the conven- 
tion that it is the responsibility of any defi- 
nition to set its own value into BASE . if that 
is important to the dcfiniiion. This conven- 
tion keeps mc from having to worry about 
whether or not a definition has the proper 
base to work with; it just sets its own value. 

The dcfiniiion of DEMO I shows when 
the confusion with changing bases can 
overwhelm you. First of all, I found it most 
convenient to write DEMOl in HEX , 
because the number S7FFFFFF7 was con- 
tained within the definition. This number is 
certainly easier to type in this form than in 
its decimal form of 2 147483639. This long 
decimal number iscasy tomis-typc; in fact, 
I just did so, and wasted a lot of lime in 
verifying lhal I had finally got il right (I 
hope!). The rest of the definition is also in 
base- 16, so the "10" in line 3 is equivalent 
to 16 in decimal and the "OC" in line 6 is 
equivalent to 12 in decimal. 

RULE #1: All numbers within a 

compiling dcfiniiion musl be related lo the 
value stoied in B AS Eatthc lime of compi- 
lation. *♦♦»» 

Since I wanted the resulting number to 
be printed in decimal form, il was neces- 
sary to include the DECIMAL in line 6 to 
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insuie this, because (he .BIN in line 8 redundant and harmless. Redundancy is usually harm less in any operation involving text 



causes a shift to binary with each passage 
through the loop. Therefoie, 1 must shift 
back and forth between base- 10 and base-2 
in order to get (lie printed output thai I want. 
A small portion of the output form DEMOl 
is shown in Figure 2. 

I exited the compilation of DEMO I still 
in base-16. Here I change conventions. 
Unless there is a compelling reason to do 
otherwise, Ialwayschange the base back to 
DECIMAL before I quit compiling a 
screen. That way, I always know that I am 
in the default condition and don't waste a 
lot of time trying to figure out why the 
numbers that I type in after compiling one 
or more screens don't always give me the 
same result. For example, simply com- 
manding 16 LIST produces completely 
different and aggravating results, depend- 
ing on whether I am in DECIMAL or HEX 
when executing the command. 

The definition for DEM02 is only a 
litde bit different from DEMOl , but a 
glance at Figure 3 shows that completely 
different results are produced! 

The definition is still written to be 
compiled with BASE set to 16, but, this 
time, I wantall oflhe output to be in binary. 
This is most conveniently forced by calling 
BIN (line 3 of screen #3) befoie I enter the 
DO ... LOOP . Remember, this call to BIN 
is inside the definition, so it has no effect 
during compilation, only during execution. 
Therefore, all of the numbers within the 
definition are still compiled in base-16. and 
not in base-2. 

***** RULE #2: Any change in the base 
within a definition does not influence 
compilation; it only influences execution. 



The call to BIN every time .BIN is 
executed at every pass through the DO ... 
LOOP is not really important. It is only 



output, but can be a problem at other times. 



214746346 


01111111 


11111111 


11111111 


11111110 


214748347 


01111111 


11111111 


11111111 


11111111 


-214748348 


10000000 


00000000 


00000000 


00000000 


-214748347 


10000000 


00000000 


00000000 


00000001 


-214748346 


10000000 


00000000 


00000000 


00000010 


Figure 2. A 


portion of the output from 


DEMOl . 



There is a practical rea- 
son behind screens #1-3, 
and I will discuss that 
another time. 



1111111111111111111111111111110 

liiiiiiiiiiiiiiiiiiiiiiiiiiini 

-10000000000000000000000000000000 

-1111111111111111111111111111111 

-1111111111111111111111111111110 



01111111 11111111 11111111 11111110 

01111111 11111111 11111111 11111111 

10000000 00000000 00000000 00000000 

10000000 00000000 00000000 00000001 

10000000 00000000 00000000 00000010 



Figure 3. A portion of the output from 0EMO2 



forth. 1st 

SCR • 1 

\ BIN -BIN 

1 

2 FORTH DEFINITIONS DECIMAL 

3 

: BIN ( - ) 

2 BASE ! I 



4 

5 
6 
7 
8 
9 
10 



\ RDI. 12/16/88 



\ RDI. 12/16/68 



\ RDI. 12/16/88 



.BIN ( - ) 
BIN 
<l I I I I I I I I BI. HOLD IIIIIIIIBL HOLD I I I I I 

I t I BL HOLD I I I I I I I I l> TYPE ; 



SCR I 2 
HEX 
1 

2 : DEMOl ( - ) 

3 10 DO 

4 CR 

5 10 7FFFFFF7. 0» 2DUP 

6 DECIMAL 0C D.R 

7 2 SPACES 

8 .BIN 

9 LOOP ; 
10 

11 DECIMAL 

SCR I 3 

HEX 
1 

2 I DEM02 ( - ) 

3 BIN 

4 10 DO 

5 CR 

6 10 7FFFFFF7. D+ 2DUP 

7 21 D.R 

8 2 SPACES 

9 .BIN 
10 LOOP ; 
11 

12 DECIMAL 



\ RDL 12/16/88 



\ RDL 12/16/88 
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facet softw£» 

• ^^ ^^ ULTBASCIENCE Dtv., Gibbs Laboratories. Inc. P| ^ jj 

^^ ^^ 1 824 Wilmetle Avenue. Wllmette. IL 60091 j" y ^S oftware 

^^* Telephone 312/256-0080 \M . ^^te source 

Fax 312/256-0097 ■ ^^1 



The variety of specific applica- 
tions which can be built around 
the OS-9 opeiating system is 
limitless. The dense kernel and 
inter linking core modules 
strike an optimal balance be- 
tween flexibility and remarka- 
bly efficient real-lime perform- 
ance. OS-9 also provides ex- 
ceptionally powerful inter- 
process message passing capa- 
bility, haidware independence, 
support for essentially all the 
major high-level languages. 

.and it gets better all the 

time. What more could you 
wish for? 

Ultrascience provides 
powerful S/R Facet software, to 
enhance your interface with 
OS-9, to facilitate rapid appli- 
cation design, and to extend 
OS-9 hardware independence 
for peripheral devices. The list 
of S/R Facet software is open- 
ended, and suggestions are 
always welcome. 

Brief Descriptions 

S/R TICTOC - is an acro- 
nym for 'Terminal Input Con- 
version /Terminal Output Con- 
version." The TICTOC inter- 
face is simpler to use, yet more 
powerful than texmcaps. TIC- 
TOC neutralizes differences 



between terminals, even major 
differences, so extensively 
enhanced screens will display 
properly without programming 
changes. Using TICTOC, the 
same program will display cor- 
rectly and brilliantly on a Wyse 
SO (embedded mode), a Link 
(non-embedded mode), and a 
VT220 (character mode). TIC- 
TOC also converts input from 
terminals, permitting key- 
boards to be adapted dynami- 
cally to the requirements of an 
application. The unified, well 
ordered, standard TICTOC 
commands provide cursor con- 
trol, visual enhancements, 
graphics, function and edit key 
translations, auxiliary port and 

printer controls, for an ever 

growing library of "terminal 
handlers". New handlers are 
being created all the time, and 
custom handlers are easily cre- 
ated using the powerful TIC- 
TOC MAKER. 

S/R SHELL - The Bourne 
Shell is largely responsible for 
the current success of UNIX. It 
is a well established command 
processing program language, 
complete with wild carding, 
variables, pipelines, redirects, 
tests, structured conditionals, 
operators, backticks Ul- 
trascience adapted the Bourne 



Shell for OS-9. Powerful and 
easily learned, SHELL should 
be a partof every OS-9 system. 

S/R CRON - permits you 
to set up a list of functions 
which are to be performed auto- 
matically by the system at the 
time(s) you specify. You may 
set functions to execute once, or 
periodically, at a particular 
time-of-day, day-of-week, or 
month-of-year. There is no 
limit to the number of opera- 
tions you can queue up, and 
they can be established for as 
long as a year into the future. 

S/R XD1R - provides an 
interactive graphic display of 
your file directories. It displays 
multiple files and directories; 
you can walk along any direc- 
tory pathandgetan instant view 
of the files in the directory. 
XD1R will optionally display 
file attributes such as size, 
owner, dale, e/r/w flags, etc. 
Searches for files based on a 
wild-card, "regular" expres- 
sion, can be made recursively, 
and/or within selected directo- 
ries. Files and directories can 
be marked and then used as 
input to any OS/9 shell com- 
mand. A VTREE feature al- 
lows you to see a graphic dis- 
play of your directory structure. 



oft ware 
esource 



and a special mode of XDIR 
makes it behave like the UNIX 
"find", so that filename 
matches can be used as standard 
input in a pipeline command. 

S/R MENU - is the quick- 
est way to esiablish a friendly 
interface between yourself and 
the OS/9 system. Menu selec- 
tions are defined by title, selec- 
tion key, and the OS/9 system 
command to be executed; 
MENU does the rest. It bal- 
ances your menu display by 
selection count and title length, 
draws pretty boxes, inserts 
menu headers and date/time - 
you select the style. A single 
key-stroke is all that is neces- 
sary to select an option from a 
completed menu. Since MENU 
can execute any OS/9 com- 
mand, MENU can invoke an- 
other MENU; thereby permit- 
ting unlimited nesting of 
menus. 

S/R CPIO - Moves data in 
and out of siandard CPIO for- 
mal for inier-system transfer 
and tape or floppy siorage. 

S/R TAR - Moves data in 
and out of standard TAR format 
for inier-system transfer and 
tape or floppy storage. 
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Hardware Diagnostic 
Software 

Hundieds of gales, thou- 
sands of gales, millions of 

gates It is hard enough to 

find a broken one; but how does 
one find the intermiuent one, 
the one which is sensitive to 
temperatuie, voltage, or simply 
has a mind of ils own. Board 
swapping can be a powerful 
troubleshooting tool, if you 
have sufficient redundancy in 
your system or systems; and 
sophisticated logic probes and 
bus analyzers can peifoim 
wonders. However, a really 
good diagnosis always makes 
any repair easier - often trivial 
enough to complete in the field 
withouttestequipment. Ultras- 
ciencethoughtit would be nice 
to offer a set of do-it-yourself 
software tools for diagnosing 
hardwaie failures; something 
really easy to use, something 
that would make it possible to 
use the sophistication of an OS- 
9 computer to diagnose itself. 

Brief Descriptions 

S/R cputest - exercises the 
680XX master CPU chip with 
an extensive battery of Motor- 
ola CPU tests (e.g.; addressing 
modes; arithmetic; data move- 
ment; branching instiuctions; 
exception processing; and 
memory management, if appli- 
cable; etc.). Pass-fail is re- 
ported. 



S/R fpciest- challenges the 
floating point coprocessor with 
an array of function tests (e.g., 
move, fsave, frestor; status reg- 
ister reads and writes, excep- 
tion handling for overflow, 
etc.), designed to detect mal- 
function. Pass-fail is reported. 

S/R dramtest - tests 
DRAM with an intense series of 
challenges, designed to test for 
complex gale interaction and 
refresh failures, as well as 
simple "stuck" bits. Ine ad- 
dresses of any eirors are re- 
ported. 

S/R siotest - tests any two 
serial I/O ports on a system 
against one another to confirm 
flow control and data integrity. 
All 256 ASCII characters are 
transferred in both directions 
and eirors are repotted. Both 
XON/XOFF and hardware 
flow control, DSR/DTR or 
CTS/CTR. are also tested Er- 
rors are reported. 

S/R elktest - compares the 
system clock to the date and 
time circuit. The tick rate error 
of the system clock with respect 
to the date and lime circuit is i e- 
poited. Run in background, 
elktest will dynamically 
change the lick rate of the sys- 
tem clock so that the system 
time will track the time of the 
date and time circuit. This 
method of keeping the system 
time correct is supciior to reset- 
ling the system clock in a step 
fashion. In most systems (de- 
pending upon the system clock 
inten upt rate) elktest w ill main- 



lain the system clock within 5 
seconds of (he date and time 
circuit. 

S/R lickfix - sets the sys- 
tem time-keeping software's 
lick rate. 

S/R tapetest - records and 
compares all 2S6 ASCII char- 
acters in a user specified num- 
ber of lape blocks. Eirors are 
reported. 

S/R disktest - performs a high- 
speed read of all the blocks on a 
disk. Any replaced blocks and 
newly detected, defective 
blocks are reported. 

ULTRASCIENCE 
SAYS THANKS 

Thanks to the 68 Micro Journal 
for being an excellent OS-9 
communication port. Thanks 
to all of you OS-9 folks who 
gave our PC68K1 coprocessor 
such a lousing reception when 
it was announced last month. 
We knew there was a great deal 
of interest in placing OS-9 into 
the PC environment, but we 
weie pleasantly suiprised nev- 
eitheless. In appreciation for 
your suppoit, we will make a 
maximum effort to see that the 
PC68KI product remains pan 
of the cutting edge for OS-9 
development and mass market- 
ing. A full featured version of 
OS-9 2.3 is now available for 
the PC68K1. We have also 
made a number of enhance- 
ments to the PC68K1 specific 
software. Disk access is now 
even faster, and high-perform- 



ance 5 1/4' SCSI disk and tape 
devices with capacities of as 
much as 2 gigabytes are sup- 
posed. The code that dynami- 
cally allocates lime between 
DOS and OS-9 has been further 
optimized, so that persons us- 
ing DOS concurrently with OS- 
9 will notice a significant im- 
provement in throughput. 
Drivers for the twelve OS-9 
serial pons have been improved 
to belter handle heavy loads of 
process control input. 

Unfortunately, the 

PC68K I has not made every- 
one happy! So, for those of you 
who do not now own, nor 
probably ever will own a PC, 
we have a present — OS-9 for 
the MAC. We hope that you 
wi II be as pleased as the PC/XT/ 
AT users. Call or write for your 
specifications. /UN FORMAT 

Thank you. 

New Product Development 
Ultrascience Div.. Gibbs Labo- 
ratories, Inc. 
1824 Wilmette Ave. 
P.O. Box 558 
Wilmette. 1160091 
TEL: 3 12/256-0080 FAX: 3 12/ 
256-0097 
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Minix Runs on the PT68K-2 



By: 

J. Gary Mills 

1019 Wcalherdon Ave. 

Winnipeg. Manitoba. Canada R3M 2B5 



About a year ago. I purchased a PT68K-2 fiom 
Peripheral Technology in Marietta, Georgia. I 
had been looking for a 68000-bascd microcom- 
puter for some time, and they had come up with 
one that look advantage of the PC/XT clone 
components that were widely available. The 
PT68K-2 is a 68000 board that Tits a PC/XT 
cabinet and has slots for IBM-compatible I/O 
cards. Ithas serial and parallel ports and a floppy 
disk controller, but lacks an MMU or a DMA 
controller. I ordered one with a megabyte of 
RAM. an IBM clone keyboard, and an IBM 
clone monochrome display card. 

My Fr68K-2 came with the 'Humbug' ROM 
monitor and the "SK*D#S/68K" operating sys- 
tem, bom Star-K Software Systems. SK'DOS 
looks like FLEX9. which was familiar to me 
because I ran iton my 6809 machine. Although 
SK'DOS is a fine system for many purposes. I 
was looking for something better. I wanted a 
unix-like operating system with a hierarchical 
file system, multi-tasking, and the familiar shell 
semantics. I had also grown a bit weary of 
system programming in assembler language. 
My search led mc to consider Minix. The fol- 
lowing information is an excerpt bom the 
'Minix Information Sheet', recently posted io 
comp os.minix on USENET. 



WHAT IS MINIX? 

MINIX is an operating system that is a subsetof 
UNIX Version 7. It contains nearly all the V7 
system calls, and these calls are identical to the 
corresponding V7 calls. It also includes a 
Bourne-compatible shell, and close to 100 util- 
ity programs, including cc. grcp. Is, make. etc. 
To the average user, it is effectively V7 UNIX. 
If you dig deep enough, you will, however, find 
some differences. 

The MINIX kernel has been written from 
scratch by Dr. Andrew Tanenbaum 
<asl@cs.vu.nl>. It does not contain ANY 
AT&T code at all. The utility programs have 
been written by Andy Tanenbaum, his students. 
and a number of other people, including people 



on USENET. None of the utilities contain any 
AT&T code cither. The shell, the C compiler, 
make. etc. have all been completely redone. As 
a result, this code is not covered by the ATT 
UNIX license, and it can be made available. 

What CPUs does Minix run on? 

MINIX was originally written for the IBM PC, 
XT, and AT. It has since been ported to the NS 
16032 and the 68000 (Atari ST). It will also 
woik on many 386 -based machines. 

How can I get Minix? 

MINIX is being sold by: Prentice-Hall. Engle- 
wood Cliffs. NJ 07632 (1 -800-223-1360). and 
Prentice-Hall Int'l. Hemel, Hempstead. Eng- 
land (+44 442231555) 

When ordering it. please specify one of the 
following versions: 

M1NDC for 640K IBM PC $79.95 

M1NTX for5l2K IBM PC/AT $79.95 (0-13- 

583865-7) 

MINIX sources on mag tape $79.95 

MINIX code + reference manual (PC) $1 10(0- 

13-584426-6) 

MINIX code + reference manual (AT) $ 110 

MINIX for the Atari ST $79.95 (0-13-584392 

8) 

Textbook: Operating Systems: Design Bud 

Implementation (0-13-637406-9) 

Reference Manual: MIN IX for the IBM PC. XT, 

and AT (0-13-584400-2) 

How Can I Find Our More About 
Minix? 

MINIX is described in detail in the following 
book: 

Tiilf.Operaling System.): Design and Implem- 
entation 

AudvorAndrew S. Tanenbaum 
Publtsher:Pren lice-Hall 
ISBN: 0-13.637406.9(Hardcover) 

0-13-637331-3 (Paperback, outside of U.S 

and Canada) 



A German translation was begun in Feb. 1988. 
There is also a paperback MINIX Reference 
Manual that is a subset of the book. It contains 
only the MINIX specific information, not the 
general background stuff on operating systems 
that the book contains The software package 
does not contain a manual; this is contained in 
the appendices to the book, which also contain a 
complete source code listing (in C) of the 
MINIX kernel. 

Is Minix Public Domain? 

No. MINIX has been copyrighted by Prentice- 
Hal). Prentice-Hall has decided to permit a lim- 
ited amount of copying of the sources and bina- 
ries for educational use. Professors may make 
copies for students in their operating systems 
classes. Academic researchers may use it for 
their new experimental machines, and things 
like that. A small amount of private copying of 
diskettes for the use of personal friends is ok, but 
please do not make more than 3 copies from 
each original. Prentice-Hall is trying to be mote 
reasonable than most software publishers. 
Please do not abuse this. Online repositories of 
the full source code distribution are not permit- 
ted. All commercial uses of MINIX require 
written permission from Prentice-Hall: for the 
most part, they are willing to grant such permis- 
sion in return for a royalty on sales. 

What Comes With Minix? 

Minix includes the complete kernel source and 
binaries. Source for all commands except for the 
compiler and linker are also included. The fol- 
lowing programs come with the Atari ST ver- 
sion: 

ar as badblocks bascname cal cat cc cdiff chmem 
chmod chown clr emp coram compress epepdir 
date dd df diff diskcheck du echo cxpr factor 
false find fix fsck getlf grep gres head kill In 
login lpr Is make megartc mined mkdir mkfs 
mfcnod more mount mv od passwd pr printenv 
pwd readall readfs rev rm rmdir roff scd sh shar 
size skdos sleepsoit split stly su sum sync tail tar 
tee test time tos touch tr treaemp true umouni 
uniq update uudecode uuencode wc 
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ADAPTATION TO THE PT68K-2 

The Atari ST has (he same 68000 cpu as the 
PT68K-2. so that version of Minix made a good 
stalling point. However, the peripheral devices 
are almoslenl rely different. I boi rowed an Atari 
ST and set to work, doing all the development 
under Minix. using the Minix compiler. All the 
kernel sourcef iles that were specific to the Atari 
ST. most of which were device drivers, had file 
names beginning with 'st'. The fimtask was lo 
modify these files to suit the peripheral devices 
on the Pr68K-2, creating an equivalent set of 
Files beginning with *pt'. This took about a 
monthof evenings and weekends, and was made 
more pleasant by the nicely- written kernel code . 
Generally, only a small portion of each file 
needed to be modified. Once that was done, it 
only remained to build a kernel image and to 
creaieabooidiskforihePr68K-2.1won'tclaim 
thalMinix booted on the PI"68K-2 the first lime, 
but it did boot and run the second lime, after 
minor changes. The following section describes 
the hardware differences and the kernel changes 
that were required to create a version of Minix 
that would run on the Pr68K-2. 

Interrupt Handling 

On the Atari, interrupts may be generated by the 
clock timer, the DMA device, the keyboard 
ACIA. or the parallel port. Interrupts from hard- 
ware are handled by a 68901 multi-function 
peripheral, which priorizes them and supplies a 
vector number lo the cpu that invokes one of the 
first sixteen user vectors. Assembler code in the 
file 'stmpx.s' handles the vectored interrupts 
and calls interrupt service routines in various 
device drivers. The P["68K-2has a more primi- 
tive in tcuupt system, using the non 68000-fam- 
ily interface. Interrupts may be generated by the 
clock timer, the IBM keyboard, or the parallel 
printer poit. All intcnupts from hardware are 
wired lo IRQS. invoking the level five auto- 
vector. For the P["68K-2. the file 'ptmpx.s' 
handles Ihe one hardware interrupt and must 
poll status registers in various devices to deter- 
mine which interrupt service routine to call. 
This file also reserves storage for 'shadow cop- 
ies' of some registers in the peripheral devices. 
The reason for this is some multi-part devices, 
like the DUART or Ihe PIT. have write only 
registers thai are shared between parts , Keeping 
shadow copies allows drivers for each part to be 
separate and not interfere with each other. 

The Clock Timer 

The Atari ST has a 2.4576 MHz clock which is 
dividedby a programmable counter in the 6890) 
MFP to produce interrupts. The inienup t service 
routine in 'clock. c' does a further division by 
four to produce the 60 Hz clock lick used by the 



Minix scheduler and real lime clock. Only 
m inor changes were nee ess ary lo adapl ihe clock 
routines to thePr68K-2. A 3.68 64 MHzclock is 
available to Ihe first 68681 DUART. so that 
clock is divided by a counter programmed to 
produce interrupts directly at 60 Hz. No soft- 
ware division is required, resulting in a more 
efficient kernel. The timer in the 68230 PIT 
would have been a belter choice, but it has no 
connection to the clock, and no inlenupl line. 
Simple hardware modifications could remedy 
this. The interrupt should likely be at a higher 
priority than the keyboard interrupt. 

The Keyboard 

Changes to the keyboard driver were mainly a 
result of differences in the keyboard interface 
because both Ihe Atari keyboard and the IBM 
clone keyboard transmit the same scan codes. 
The Atari ST uses a 68S0 ACIA whereas the 
Pr68K-2 uses a TTL keyboard register. The 
PI"68K-2 keyboard register interrupts via an 
input line on the first DUART. Obtaining the 
scan code requires a read from one address lo get 
the byte, followed by a read from a second 
address to reset Ihe register. The IBM keyboard 
has built-in key repeal, so the software repeat 
routine in the Atari version is no longer needed. 
The file 'slkbd.c' also contained support for 
Atari national keyboards. This was deleted as 
well. 

The Display 

The Atari ST display is quite different from the 
IBM PC clone display card used in the PI"68K- 
2. The Atari has a video controller device thai 
uses 1 6 K of system RAM for a bit map of the 
screen. The driver copies information from font 
tables lo form characters on the screen. On the 
PI"68K-2. the video RAM and controller are on 
the display card. Each display position on the 
screen has a character byte and an attribute byte 
in video RAM. For the Pr68K-2. the driver 
initializes Ihe video conaoller registers to start 
the display with a blank screen. It docs scrolling 
simply by copying byles in video RAM. and 
does cursor movement by changing Ihe cursor 
location registers in Ihe controller. The font 
tables and associated code, of course, had to be 
deleted, but all the support for ANSI escape 
sequences was retained with only minor 
changes. The display driver also is responsible 
for the 'bell' tone, and on Ihe Atari, it uses the 
sound device lo generate Ihe tone. On the 
PI"68K-2, sound is produced by enabling and 
disabling an output from the first DUART that 
drives Ihe speaker. Unfortunately, Ihe timer in 
the DUART has to run at 60 Hz to serve as the 
system clock, but no other timer was available. 



The DMA Device 

The Atari ST uses a DMA device for access to 
the floppy disk and the hard disk, managed by 
routines in the file 'stdma.c'. Ihe Pr68K-2 has 
no DMA. so that data transfers to and from Ihe 
disks must be done by cpu action. This is a basic 
limitation of the P["68K-2. Ihe DMA routines 
are omi tted from the Pl"68K-2 version of Minix, 
lequiring corresponding changes in the floppy 
disk driver. 

The Floppy Disk Driver 

Ihe Atari ST uses a Western Digital 1 772 floppy 
disk controller, aeces sad via the DM Adevice. In 
Ihe file 'slfloppy.c'. the diiver stalls each floppy 
I/O operation by issuing a command lo the 
controller. All operations intcnupt on comple- 
tion, so the interrupt service routine checks the 
result of the operation and lakes appropriate 
action. Ihe DMA device does the data transfers 
for sector read and write operations, also inter- 
rupting on completion. Ihe floppy driver re- 
quired considerable modification for the 
Pr68K-2version because, although the Pr68K- 
2 also uses the WD 1772 FDC.il has no DMA. 
and the interrupt line is not connected. During 
sector I/Ooperalions.thedala transfer rate is too 
high lo allow the cpu activity to be interrupted 
by other devices. It is therefore necessary lo 
disable interrupts during these operations. Some 
interrupts are lost during sector I/O, affecting 
mainly the clock, but potentially also the key- 
board and parallel port. Ihe structure of Ihe 
driver had lo be revised to poll the FDC and wait 
for completion of each operation. Interrupts are 
enabled at this point, so other system activity 
can continue while Ihe floppy driver wails. An 
attractive hardware modification would be lo 
connect the FDC interrupt line and use inter- 
rupts to signal completion. The line should be a 
low priority interrupt, and would have to pass 
through a DUART or a PIT so it could be 
enabled by software when required. One advan- 
tage of doing this would be lo allow a pro- 
grammed t.me out lo interrupt the FDC when 
accessing a drive with no disk inserted. 

The Hard Disk Driver 

Ihe Atari ST has its own unique hard disk 
controllers. A driver could have been written to 
support Ihe Western Digital controller card that 
Ihe Pr68K-2 uses, but the simplest adaptation 
was to defer this until later. Consequently, the 
file 'ptwini.c' is only a dummy hard disk driver, 
based on the Atari version. 
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The Printer Driver 

Changes 10 the printer driver were mostly due to 
differences tnlltehardware.The Alan ST uses a 
parallel port in the 6890 1 MFP for a printer port. 
The PT68K-2 has a printer port on the IBM 
clone monochrome video cud, but it is not 
usable because it has no interrupt line. However, 
the parallel port in the 68230 PIT is suitable. 
Interrupt handling is a bit tricky because the PIT 
will interrupt whenever the port output buffer is 
empty. In the file 'prprint.c', the driver initial- 
izes PIT port A forpulsed handshake with inter- 
rupts disabled. The driver then only enables the 
intern pi when output is in progress and more 
characters remain to be output. This driver has 
not been tested, but will likely work. 

Memory Size Determination 

In the file 'mm/main.c', the Atari ST version of 
Minis reads a TOS variable to determine the 
memory size. The PT68K-2 version simply 
assumes that one megabyte of RAM is present. 
Mini* would work with 5 12 K of RAM. so this 
could be changed to do a memoiy test of some 
son. 

Generic Kernel Files 

There woe many Hies under the "h". 'mm', '&', 
and 'kernel' directories that contained code that 
isonly compiled whenthe symbol' ATAR1_ST* 
is defined. These were all enhanced to produce 
the PT68K-2 version when the symbol 'PT68K' 
is defined. In many cases, only the symbol was 
changed, as tlie Atari code was also appropriate 
for tlie PT68K-2. 



THE BOOT BLOCK FOR THE 
PT68K-2 

The boot disk for Minix simply consists of a 
boot loader in the first sector, followed by tlie 
kernel image in consecutive sectors. It is con- 
ventially on a single-sided diskette. The task of 
the boot loader is to load the kernel image into 
memory and sun execution. The Atari ST ver- 
sion of Minix used a BIOS call to do the load. 
For the PT68K-2. the boot block requires rou- 
tines to drive the WD 1772 floppy disk control- 
ler for 'restore', 'sack*, and 'read sector' opera- 
tions. This code fits quite nicely into the 512- 
byte sector, leaving room for some variables 
required by Minix. The file 'bootblok.s' is in- 
cluded here as 'Listing 1 '.To begin the boot, the 
Humbug *fd' command loads the first sector 
into manoiy and jumps to the first location. 
Fortunate ly , Humbug has no problem loading a 
512-byte sector, and the rest is done by the boot 
loader and the Minix disk driver. 



! Boot block for the FT68K-2. complete with low level disk Ho 

! for the WD1772. Expects an 80-track single-sided disk in drive 0. 

.sect .text 

.sect ram 

.sact .dais 

-sact .bss 



.sect .text 



start: 



bra 

.ascii 

.datal 

.datal 

.data] 

datal 

.datal 

datal 

datal 

.datal 

.datal 

.datal 

.datal 

.datal 



boot 
"MINIX 
0,0,0 
0.2 
2 

1.0 
2 

112,0 
208.2 
248 
5.0 
9.0 
1.0 
0,0 



! 000: jump to loader 

1 002: 6 byte identification 
! 008: volume serial 
! 00B: 512 bytes/sector (low byte first) 
1 00 D: 2 sectors/cluster 
! O0E: reserved sector (low byte fust) 
1010: number of FATS 
! 011: number of dirs (low byte first) 
1 013: 720 sectors (low byte first) 
1 015: media descriptor (80 track SS) 
! 016: sectors/FAT (low byte first) 
1 018: sectors/track (low byte first) 
! 01A: number of sides (low byte first) 
1 01 C: hidden sectors (low byte first) 



! offsets in this boot block: 

magic = 502 

nsect = 504 

fsckd =506 

zero =508 

fsckt =510 



Idaddr 



= 0x040000 



! disk controller registers 
comreg = OxFEOlOl 
stareg = comreg 
trkreg = 0xFE0103 
secreg =0xFE010S 
darreg = 0xFE0107 
dlatch = OxFEOOC 1 



boot: 



move.w «0x0001,d6 I start with cyl 0, sec 1 

move.w start+nsect(pc),d4 

move.l #ldaddr,a3 ! load address in memory 



read: 



rel: 



Ist-w 


d4 


beq 


rel 


bsr 


dread 


bne 


boot 


lea 


oopytpc),a0 


lea 


surt(pc),a] 


subJ 


al.aO 


add.l 


#|daddr,a0 


movc.1 aO.OxOOH 


divs 


KO.dO 



! jump to copy routine in super state 



copy: 



move.w NOx2700,sr 

move.l *8.a0 

move.] «ldaddr+0x208.al 



start address of minix 
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move.l #0x400.d0 
cp2: move.l (al)+,(aO>+ 

cmp.l a0.dO 

bne cp2 

add. I N0x200,a0 I skip los variables 

add.l *0x200.al 

ctr.1 dO 

move.w slul+nsect(pc).dO 

asl.l *8.d0 I multiply 

asl.l #l.dO I with 512 

cp3: move.l (al)+,(aO)+ 

cmp.l aO.dO 

bne cp3 

move.! ldaddr-t0x2(M.a0 

jmp (aO) 1 minix boot adres 



dread: 

move.b «'0x20.dlatch 



IsideO.dd. drive 



drl: 



bra dr2 

bsr stead 
bcq dr3 
add.w #l.d3 
cmp.w 410,d3 
bit drl 



Igoio restore 

Iread sector 
I until successful 
liner error count 
! until too many errors 
lloop 



dr2: 



move.b flOl.comreg Ireslore 

bsr wnbusy ! wait for completion 

cb.w d3 ino eirors now 

bra drl Hoop 



dr3: 



add.w *512.a3 
add.b #l.d6 
cmp.b #9,d6 
ble dr4 
clr.b d6 



liner load addr 
liner sector 

tif pastcyl 
treset sector 



add.w #0x0101,d6 leak next cyl 



dr4: 



sub.w #1.64 
bgt drl 
its 



Idecr count 
! until all done 
Ire turn 



stead: 

move.l a3,a2 
move.w d6,d7 
move.b d7.secrcg 
ast.w #8,d7 
cmp.b trkteg.d7 
beq srl 
move.b d7,datreg 



1 — >place for data 
Iget next track sector 
Igive sector to fdc 

Iget track 
lif different track 



srl: 



give track to fdc 
move.b ftOxll.comreg Isaek 
bsr wnbusy ! wait for completion 

lea datreg.eO I — >d«ta reg 
lea stareg.al ! — >status reg 
move.b #0x84.comreg tread 
bsr wait 



sr2: 



move.b (al).dO 


'check status 


btst #l.dO 


Idrq? 


bne sr3 




btst «0.d0 


Ibusy? 


bne sr2 




bsr wnbusy 


iwail for completion 



and.b KOxlC.dO I mask errors 



ru 



! return 



sr3: 



move.b (t0),(«2)<- Iget a byte 
bra sr2 Hoop 



wait: 



clr.b d7 
wal: 

sub.b #l,d7 
bne wal 
ru 

wnbusy: 

bsr wail 

move.b stareg.dO iget status 

btst #0.d0 Ibusy? 

bne wnbusy (loop 

ru (return with status 



REQUIREMENTS FOR PT68K-2 MINIX 

To run Minix on a PT68K-2. you need one megabyte of RAM. an IBM 
clone keyboard and monochrome display card, and at least one 80-track 
double-sided 3.5" floppy disk drive. It's not possible to use a terminal as 
the console because neither the Atari version nor the FT68K-2 version 
includes a serial port driver. You also, of course, need the Atari version of 
Minix, which comes with nine 3.5" diskettes and a 62-page manual. All 
diskettes except the 'boot' and 'tos' diskettes are usable on the PT68K-2. 

RESULTS 

Minix runs beautifully on the ET68K-2 - in some ways, better than on the 
Atari ST. It does, however, have limitations, and certain enhancements 
will likely require hardware modifications to the PT68K-2. It definitely 
feels like Unix. It's very solid. Tliere are a few bugs, many of them 
reported on USENCT, but just about everything works well, and works as 
expected. Having the source code for the kernel and the commands is a 
great advantage. When bugs are reported, and patches posted, it's veiy 
easy to apply updates and build a new binary. The emacs-inspired screen 
editor and the C-compiler work very nicely. Finally, because Minix is 
compatible with Unix, there are all those public-domain Unix source 
programs available, most of which will run on Minix with little or no 
modification. A pragratnmcr will feel light at home in this environment. 
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SOLUTIONS TO TEST SIXTEEN-A 

And now let's round off with Ihe continuation of our yesterday-morning's bed-lime story! 
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THE LOST CITY AND KING SOLOMON'S TREASURE 

Joe remembered that he HAD to get to the Lost City, so he decided todraw 
up a truth-table instead of a K-map. to set out what would happen if he 
selected one of the forks at random, pointed down it, and asked ihe info- 
man if this were the road to Ihe Lost City. To start with, he defined the 
variables of the situation as follows 



Bingo = I 
Bongo = 



Road to City - 1 
to Cannibals - 



Reply - YES = 1 
NO = 



which he would insert the reply he'd LIKE to gel. 

Then he completed the various rows. As an example, 
row 1 indicates that if ihe info-guy were a Bingo, and 
the chosen fork actually led to the Lost City, he would 
reply YES. which would also be the desired response . 
No problem at all with Bingos, but those clamed 
Bongos .... Unlike Uncle Fred's situation, where his 
K-map defined a statement to be made. Joe was 
looking for a question to be asked, so he tried reading 
out the headings, to the left of his desired response, as 
a crude form of question. This is what he did, and 
addressing himself to the info-man, at the same lime 
pointing down one of the forks, he asked 



and then he drew up a uuih-lable with the first column headed MAN. the 
second ROAD ACfUALLY LEADS TO. which he shortened lo ROAD, 
and the third column with the REPLY he'd gel from the info-guy. Finally, 
in order to cover as much dala as possible, he added a fourlh column in 
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"IF I were to ask you if this is the road lo the Losl City, whal would you reply?" 

Alternatively, instead of posing a general question of this type, he COULD have selected, say, the first 
row of his tiulh-table, and asked a more specific queslion, such as 

"IF I were to ask you if this is the road lo the Lost City, would you say YES?" 

Nole the emphasis on Ihe first"lF". In other words, Joe's not REALLY asking the question -he only 
warns to know what the man would say IF he were to ask it! Of course, if ihe info-man were a Bingo 
and the road did in fact lead lo ihe Lost Cily, his reply (IF he were asked) would be YES, and (being 



24 



June/July '09 



66 Micro Journal 



a truth-teller) he would admit lo lliis fact and reply YES to the first question. Similarly to the second. On the olhcr hand, if he were a Bongo and the 
road did in fact lead to the Lost City, his reply (IF he were asked) would be NO, but (being a liar) he's going to lie about this and tell Joe that he'd say 
YES. In cither case, Bingo or Bongo, Joe would gel the corrac t reply, still without knowing lo which tribe the guy actually belonged! 

I leave it to you to figure out thai if the fork selected did NOT lead lo the Lost Cily, Joe would again get the desired answer of NO. 

A third possible question would be based on getting a Bingo to tell the truth about a lie (and conversely a Bongo to tell a lie about the truth) with a question 
of this son 

"If you belonged lo the other tribe, and I were to ask you if this is the road lo the Lost Cily, what would you say?" 

In this case, Joe would have lo complement the reply in order lo gel the right response. 

And so Joe reached the Lost Cily after all, filled up his pockets with as many jewels as he could carry, and returned home a wealthy man. Then he 
married a beautiful lady, who bore him several children. Needless lo say, one of the first things he did was to draw up a new map lo hand down to HIS 
eldest son when he came of age. And, of course, he made sure thai ALL his children were well-schooled in Boolean Algebra, truth-tables, etc., and 
how to manipulate Is and Os in strange situations. So they all lived happily ever after! 

Wasn't lhal a terrific story? Happy ending and all!! In return for all this useful knowledge, maybe someone out there can help ME with a problem. 
Years ago, I used to collect all these logic-problems, but along the way I seem to have mislaid another, much more complex one dealing with Bingos 
and Bongos. This one had a third tribe, called Bungos. their peculiarity being that each successive statement they made alternated between being the 
trulh and being a lie. Each Bungo, al sunrise, would individually and randomly decide whether his first statement of the day would be the truth or a 
lie, and fiom then on. for the rest of the day, he'd alternate. So you never knew where you stood with a Bungo! I can't for the life of me remember 
what the logic-problem was, so if ANYONE has ever come across it, I'd appreciate your letting me know! Thanks!! 

Now back lo serious business! 

Mile 22 . heading for Mile 23 

RANDOM-INPUT SEQUENTIAL CIRCUITS (continued) 

MERGING THE COMBINED KLOW-TABLE 

Combining, you'll remember, consists of eliminating redundant STAB LE= STATES, still leaving only one stable stale per row. Merging, on the other 
hand, consists of eliminating redundant ROWS by placing as many stable stales as possible in one row. Commencing with a primitive flow-table, we 
"combine" first, then we "merge". Don't gel the two operations mixed up! 

The rules for merging arc the same as for a normal sequential flow-table. EXCEPrTHATTHE OUTPUTS ARE IGNORED ALTOGETHER, as they 
do not come into the picture al this stage. I mentioned earlier that the output shown in the Z -column belongs only lo the circled stable slate in its row, 
and as we're concerned with merging ROWS and not combining STABLE-STATES, the question of compatible outputs docs notarise. Quite unlike 
normal sequential flow-tables where we needed to take care that the Sections-C were compatible!! 
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Diagram 119 









When two or more rows arc merged, all 
stable states remain circled. For ex- 
ample, the merger diagram of Diagram 
1 19b shows lhal rows 1,3 and 4 of 1 19a 
can be merged, and so in the merged 
flow-table of 119c states 1.3 and 4 arc 
circled in row 1. Similarly. 2. 5 and 6 
are merged into row 2 of the merged 
flow-table, with stales 2, S and 6 
circled. Note that no output conditions 
appear in the merged flow-table. 
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CONVERTING THE MERCED FLOW-TABLE TO STANDARD FORM 

The merged flow-table of Diagram 1 1 9c has two rows and four columns, so a 2-row. 4 -column standard flow-table is drawn up as shown in Diagram 
120a. with the stable states of row- 1 of 119c converted to stable states in the standard table, by entering I sin Section- A of columns 00. 11 and 10. In 
the same manner, the stable stales of row-2 of 1 1 9c no w correspond to an cnby of "2" in the appropriate Sections- A of the standard table. The unstable 
state designations are self-evident! 

INCORPORATING THE OUTPUT 
CONDITIONS IN THE STANDARD 
TABLE 

Having got that far. we now record the output 
entries in Section-C FOR THE STABLE 
STATES ONLY, as illustrated in Diagram 
1 20b. the information being obtained from the 
primitive flow-table 

Completing the UNstable states is a little trick- 
ier, and is done as follows. Commencing with 
UNstable-slatc-2 in row- 1 of 120b. we transfer 
our attention to the corresponding enuy in 
1 19c. where we find that this is also an un- 
slable-slalc-2, signalling a move to the stable- 
state -2 below. Such a move can only be made 
from one or other of the stable stales in row-1, ie. 1.3 or 4. but a study of the corresponding conditions in the primitive flow-table of 1 19a shows (hat 
in fact it's possible to make this move only from stable-stale 1 or 3. the only move from siable-statc-4 being into 1 . 

Returning now to the blank Section-C in row-1 of 120b. we've established thai we can cycle through this address only from one or other ofthe squares 
directly adjacent to it. Because address 00.1 has an output of and address 11.1 an output of Lending up in row-2 with a 1, we MUST insert a 1 in 
our blank square. L-et's examine the reasons behind this decision for a moment. 

Assuming we inserted a phi (which we'd normally do on an elbow), it's possible that in the interests of optimum decoding we'd elect to read this phi 
asaO. [n that case, commencing from address 00.1 we'd have an output of 0. which would remain in 01.1 and switch to a I when (he action at rived 
at01.2. So far so good! But supposing we commenced at address 11.1 with an output of 1 . This would change to a in address 01.1. then back to 
al again when the action settled in 01 .2. Such a switch from ON lo a momentary OFF and back ON again is a most undesirable slateof affairs, producing 
a "glitch", which is to be avoided at all costs. 

Of course, we may choose lo inlerprel ihe phi as a I. and then what would happen? Starting at address 00.1 with a 0-output, we'd switch to a l.ihcn 
down to another I • - quite a smooth change. If we started with the 1 -output, it would remain a 1 throughout the whole operation. So. to avoid the 
possibility of reading the phi as a 0. with its resultant glitch (even though the circuitry might be simpler) we must make a definite decision NOW lo 
make il a 1. and avoid this problem altogether. 

The rule is that where two complementary outputs change across an elbow lo one definite output, the output which would remain UNCHANGED has 
priority in the transition-address, in order to avoid glitches. 

When we come to look at unstable-state- 1 in row-2 of 120b. the corresponding condition in 1 19c seems to indicate a possibility of moving out of any 
ofthe stable-states S, 2 or 6, but a check of Ihe primitive flow-table shows that such a move is allowed only from stable-state- 6. Back in 120b then, 
this means lhal a move is only possible from address 1 1 .2 with 0-oulpul. and so we can insert a phi in (he normal way, as there is no conflict of interest 
with competing output conditions. 

The completed standard flow-table is shown in 120c. and it now remains only to Gray-Code a slate-diagram, and then code and decode the flow-table 
in order to obtain the final circuit. 

Note that until the standard flow-table is fully completed, we still have lo makeexlensive use of the primitive flow-table in order lodeteimine the output 
conditions for the UNSTABLE stales. 

This being the end of random-input sequential circuit design, let's By our hand al 

TEST SIXTEEN-B 

1. Merge the following combined flow-table, and convert to standard form. 
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2. Design a circuit having the specifications of the primitive flow-table of Diagram 112. with the following 
amendment 

(i) All input changes are possible, and 
(ii) If XI changes state simultaneously with X2 Turning ON. the ouipui-statc is optional. 

3. Design a circuit with two inputs. XI and X2, and one output. Z. Z is to be ON only (i) when X1.X2-01.OR 
(ii) when X 1 X2 = 1 1 immediately following 01. If X1.X2= 1 1 immediately following 00, Z will be optional. All 
input changes arc possible. 

Now for something you're really going to enjoy! We'll take a look next al error-delecting and error correcting 
codes, and how they work, which should be quite a pleasant experience. 

ERROR DETECTING AND ERROR-CORRECTING CODES 

OTHER TYPES OF CODES AND THEIR PROPERTIES 

At various moments during our journey, we've made use of two types of codes, the straight binary and the Gray- 
code, or reflected binary code. You'll see why it's called thai in a little while. However, before going onto discuss 
the principles of cnor-dclccling codes, we'll first take a look at a few other types of code. 

The center four columns of Diagram 1 2 1 show a normal (or straight) 

4-bit binary code. To the left is marked off the Binary -Coded-Decimal, or BCD, code, which uses the 
first ten characters of the straight binary code, while to the right is shown the excess 3 code, which uses 
the middle ten characters in the straight binaiy code. 

The decimal number 68, which is symbolized by (68)10. would normally be represented by 1000100, 
symboli?.cd by (1000100),. In the BCD code EACH INDIVIDUAL DIGIT is represented by a 4-bit 
character, so (68) |0 would appear as 01 10 1000. while in excess 3 it would appear as 1001 101 1, each 
4 bit character representing the corresponding decimal digit PLUS THREE. 

A very useful property of the cxccss-3 code is that the 9 's complement of a decimal digit can be obtained 
by complementing all bits. The 9's complement of a number is the difference between that number and 
9. Thus the 9 'scomplcmcn to f 3 (that is, 6) is obtained by complementing all the bits of 01 10 to give 1001. 
This property makes it possible to "count-down" on a count-up-only counter. For example, suppose a 
single decade of such a counter had "counted up" to the figure 7(1010) from some source of pulses, and 
we now desire to count down by exactly the same number. Instead of designing a reversible counter, 
which involves quite a bit of extra circuitry, we merely complement our counter u> give the 9's 
complement of 7. (that is. 2, or 0101 ). and then carry on counting up in the normal way. When an output 
is obtained from the TWO MOST-SIGNIFICANT bit-positions (that is, the 8-bit and the 4-bil). we know 

that a count-down of 7 has been achieved. You'll notice, in the cxccss-3 code, that whenever a number is complemented, it's now as far from one end 

of ills sequence as it was from the other before complementation look place. 
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These twocodes arc based on a block often characters taken from thestraightbinary code, if similar 
groupings arc taken from the reflected, or Gray, code, we obtain the reflected BCD code and the 
reflected cxccss-3 code (sec Diagram 122). The tatter code has the enormous advantage that the 9's 
complement can be obtained by complementing only the highest-order bit, instead of all bit- 
positions. 

Now you can see why this particular gray-code sequence is also called a rcilcctcd binary code! All 
characters, except for the most-significant bit, arc rcilcctcd about the mid-point of the table. Only 
in the MS-bil position is a column of Os reflected as acolumn of Is. if we wished to extend this table, 
all we'd have to do would be to"rcllcct" thecurrent table, and add anew bit-position to the left, with 
the upper-half all 0s and the lower-half all Is. And so on. and so on. 

MINIMUM DISTANCE OF A CODE 

The "minimum distance" of a code is equal to the number of bits which must be changed in a character to produce another valid character. That is to 
say that if you select any character in the code system of, say. Diagram 122. and change any ONE of its bits, the resulting character will be found in 
the system. In ail codes discussed so far. therefore, the minimum distance is t . 

The "distance" between two coded characters is the number of bits which must be changed in one so that the other results. For instance, the "distance" 
between 001 1 and 0100 is three, since three bits must be changed to transform 001 1 into 0100, or vice-versa. 
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ERROR-DETECTION AND ERROR-CORRECTION 



No codes wilh a minim am dislanceof lean be error-checked, because an erroneous signal in any one bil-posilion would rcsull in another valid character. 
and our device would have no way of "knowing" that an error had occurred. 

An error delecting code is defined according lo Uic maximum number of errors il will ALWAYS delect. Thus, if the code can detect ALLsinglc and 
double errors, and SOM E triple (or greater) errors, it is known as a double-error detecting code. An error-correcting code is similarly defined according 
to the maximum number of errors it will ALWAYS correct. Before it can CORRECr an error, an error-correcting code obviously has lo DETECr 
the error first. 

Codes with a minimum distance of two can be used for single-error detection, as a single-bit failure in any bil-posilion will produce a character which 
will not match any other valid character in the table. A 2-bit failure, however, MAY match another character and the circuit will therefore behave as 
though there were no ciror at all, and would carry out the erroneous instruction contained in the supposedly valid code. 

A minimum-distanee-3 code is capable of delecting double-errors, but if used for CORRECTION purposes it's limited lo single-error correction. The 
key lo error-corrcction is thai il MUST be possible lo identify the bit in error! A single-bit failure in a minim um-disiancc-3 code will pot match exactly 
any character in IhclablcBl/TlTWILLCOME WITHIN ONEBITOFMATCHINC THE CORRECrCHARACrER. The bit which docs nolmalch 
is then changed to bring about the correction. 



A simple minimum -distancc-2 code used for cr- 
adding an extra "parity -chcck"column lo the par- 
the regular code. In the example shown in Dia- 
y 1, y2, y3 and y4, and then a 1 or a is inserted 
numbcrof Is appealing in thai row. The appear - 
coded in this way would then indicate an error. 
It might be just the parity-bit iiself. and the actual 
character 00110 would indicate a single-bit fail- 
characters of the table. Double errors would, of 
ODD, and therefore OK. 

Sometimes even-parity codes arc used, but arc 
would rcsull in an all-0 state (an even number) 
stale, assuring it lo be a valid character. 
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ror-dctcclion is the odd-parity code. This is developed by 
licular coding being used, cither to the left or lo the rightof 
gram 1 23. the basic code is a 4-bit Cray-code in the columns 
in each row's parity-bit lo make an ODD number of the total 
anccofan EVEN numbcrof lsduringthccyclingofadcvicc 
though il would not be possible lo identify the actual error, 
code-pan be OK! For example, the appearance of the 
urc, which COULD have occurred in any of the first three 
course, not be delected, as the parity would check out as 



not so popular, as a total power-failure at the "sending" end 
and the circuit at the "receiving" end would revcit to this 



FIXED-BIT CODES 

Anoihcr class of code is the "fixed-bit", or m-oui-of-n code, in which there's a fixed number of Is per character, such as the 2-oui-of-5 code, where 
all the 5-bit characters contain exactly two Is. These codes can delect ALL single errors, as the number of I s will then be cither one loo many or one 
too few. They will also delect doublc-cirors involving two Is or two 0s, but not, of course, double-errors in which a 1 becomes a AND a becomes 
a I. All triple errors can be delected. 

THE HAMMING CODE - SINGLE ERROR CORRECTION 

The Hamming code is rather strange lo develop, as the check-bits (note the plural) arc inserted light in amongst the normal coding of a character. In 
order to determine how many bit-positions arc required to transmit information in a Hamming code, ihc bil-posilions arc first numbered sequentially 
from left to right as I. 2. 3. 4, 5. etc., and the bil-posilions corresponding to the normal binary powers, ie. I, 2, 4, 8, 16 ... arc reserved for check-bits. 

The remaining positions only arc used for transmitting the actual code pattern. 
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Suppose we wish to transmit the binaiy number 1011 (decimal II). We'd first write the header- 
number 1 (reserving this position for check-bit CI), then 2 (reserving this for check-bit C2). then 3, 
which we'd use for the high-order bit of our desired number, that is, the 8-bit. The next number. 4, 
would be reserved for check-bit C3. after which the next three numbers (5. 6 and 7) would be used 
up for the remaining bits of our basic code. Sounds complicated, doesn't it, but wail till you sec what 
this code can dolt! 

Now we enter our desired number, 10] 1 (see row-a of Diagram 124. and CI is then allocated a 1 or 
aO lo establish EVEN parity over columns 1.3, S and 7 only. An easy way to grasp the idea behind 
this code is lo say lo yourself "CI means that, commencing on CI itself, 1 must look alone bit, miss one bit, look atone, miss one, etc.. keeping count 
of Is all along Ihc row in those bits I look at". If the number is EVEN, enter a under CI, otherwise enter a 1. Sec row-b for this. 

Next, a 1 or a is allocated toC2 to establish EVEN parity over bit-positions 2.3, 6, 7, as shown in row-c. In other words, commencing on C2 itself, 
we look at two bits, skip two bits, look at the next two. skip two. and so on. again keeping count of I -bits along the way. 
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Finally C3 is chosen to establish EVEN parity over bit-positions 4, 5, 6 and 7. as in row-d, which means looking at four bits (commencing with C3). 
skipping four, and so on. The number in the header above thecheck-bit concerned tells you how many to take into account, and to skip. The final coded 
character we're going to transmit now reads 01 1001 1, the true number being in bit-positions 3. 5. 6 and 7. 

In order to see how this code works, let's introduce an error in bil-posiiion- 5 . and transmit the erroneous character 0110111. How can we identify what's 
gone wrong when this code aims up at the receiving end? It's done by applying the three parity -checks, one at a time, to the character received. If 
the check shows EVEN parity (that is, correct parity ) a is recorded, but if it shows ODD parity (incorrect parity) a I is recorded. The resulting binary 
number, when converted to decimal, indicates the position in error. 

Let's do just that, shall we? CI indicates ODD parity over bit-positions 1. 3, 5 and 7, so a 1 is recorded. C2 indicates EVEN parity over bit-positions 
2, 3, 6 and 7 and so a is recorded to the left of our previous record, giving 01 so far. Finally C3 indicates ODD parity over bit-positions 4, S, 6 and 
7, and so a 1 is recorded in front of the 01 . resulting in 101. which, of course, is equal to the decimal number S. This, as we already know, IS the bit- 
position in which the error has occurred, and to correct it, the bit in position-S is complemented. If the resultof the chack shows 000, then all is in order, 
and no error has occurred. 

Only single errors can be detected and corrected with this code. Double errors will appear as a single error and a false correction will be made. 
These codes arc intended to serve only as examples. There are several other codes, and also methods other than coding which permit us to carry out 
error-detection and correction, but these won't be gone into here, as this leg of our journey is intended merely to introduce you to the subject, and to 
give you some insight into the principles behind these codes. 

And guess what? You're right! Another TEST!!! But a relatively easy one! 
TEST SEVENTEEN 

Develop the Hanuning code characters for the following decimal numbers, introduce an error into the bit-position indicated, and then apply the parity 
checks to verify the fact that the code does function correctly FOR SINGLE ERRORS ONLY. 

1. Decimal Error in bit-position 6 

2. " 8 7 

3. " 10 C2 

4. " 7 " " " C3 

5. " 7 3 and 5 

OUR USUAL CHIT-CHAT 

Next lime, it's back to some up-hill travel once more with Boolean matrices in the SYNTHESIS of bridge and non-planar networks. So enjoy yourselves 
while you can! ! 

... End of Mile 22, with everyone relaxing (?) at marker Mile-23. 
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ASSEMBLERS 

ASTRUK09 from S.E. Media - A "Structured Assembler for ihe6809" 
which requires the TSC Macro Assembler. 
FLEX, SKDOS. CCF . 199 95 
Macro Assembler for TSC -The FLEX, SKDOS STANDARD Assembler. 

Sptcial- CCFVSOO; FLEX, SKDOS $5000 
OSM Extended 6809 Macro Assembler from Uoyd I/O. - Provides local 
labels, Motorola S-records, and Intel Hex records; XREF. Generate 
OS-9 Memoiy modules under FLEX. SKDOS. 
FLEX. SKDOS, CCF, OS-9 S99O0 
Relocating Assembler/Linking Loader from TSC. -- Use with many of the 
C and Pascal Compilers. 

FLEX. SKDOS. CCF $15000 
MACE, by Graham Trod from Windrush Micro Systems -- Co-Resident 
Editor and Assembler, fast interactive A.L. Programming for small to 
medium-sized I'rograms. 

FLEX. SKDOS, CCF . $75.00 
XMACE - MACE w/Cross Assembler for 6800/1/2/3/8 
FLEX, SKDOS. CCF 19800 

DISASSEMBLERS 

SUPER SLEUTH from Computer Systems Consultants Interactive 

Disassembler: extremely POWERFUL! Disk File Binaiy/ASCIl 

Examine/Change, Absolute or FULL Disassembly. XREF Generator. 

Label 'Name Changer", and Files of 'Standard Label Names" for 

different Operating Systems. 

Color Computer SS-50 B uj (all w/ A L Source) 

CCO (J2K Read) Object Only $4900 

FLEX, SK-DOS $9900 CCF Object Only $50.00 UniFtEX 1100 00 

CCF, with Source 199 00 OS-9, $10100 - CCO. Object Only $5000 

68010 SUPER SIEMV - Similiar loS.Bil Version except written 

in "C. 

68010 Disassembler $100 00 FLEX. UniFLEX, UNIX. XENIX, 

MS-DOS. SKDOS. OS-9 

OS-9I68K Object Only 1100 00 or with Source $20000 
DYNAMITE* - Excellent standard "Batch Mode" Disassembler. Includes 

XREF Generator and "Standard Label" Files. Special OS-9 options 

with OS-9 Version. 

CCF. Object Only $100 00 . CCO. Object OnlyS 59.95 

FLEX, SKDOS . Object Only $100.00 ■ OS-9, Object OnlySliOOO 

UniFLEX Object Only $300.00 

CROSS ASSEMBLERS 

CROSS ASSEMBLERS from Computer System Consultants -- Supports 
1802/5. Z-80, 6800/1/2/3/8/1 1/IICI 1. 6804, 6805/I1C05/ 146805. 6809/ 
00/01. 6502 family. 8080/5. 8020/I/2/35/C35/39/ 40/48/C48/49/C49/507 
8748/49. 803I/S1/87SI.32OO0 and 68000/68010 Systems. Assembler 
and Lilting formats same as largei CPU's formal. Produces machine 
independent Motorola S-Texl. Includes Macro Pre- Processor. Written in 
"C". 68000 or 6809 •Macintosh* Atari, FLEX, CCF. UntFLEX. OS-9, 
XENIX. UNIX. MS-DOS. SKDOS 
any object $50 or any 3 for $100 
any source is an additional $50 or any 3 for $100 
Set of ALL object $20000 - with source $50000 
XASMCroaa Assemblers for FLEX. SKDOS from S.E MEDIA -This set 
of 6800/1/2/3/5/8.6301.6502, 8080/5. and Z80 Cross Assemblers uses 
the familiar TSC Macro Assembler Command Line and Source Code 
format. Assembler options, etc., in providing code for target CPU's. 
Complete set. FLEX, SKDOS only $15000 



CRASMB from LIjOYD I/O •- Supports Motorola's, Intel's. Zilog's, and 
other's CPU syntax for these 8-Bit microprocessors: 6800, 6801, 6313, 
6804.6805.6809,6811 (all varieties); 6502, 1802/5.8048 family. 8051 
family. 8080/85. Z8. Z80. and TMS-7000 family. Has MACROS, 
Local Labels. Label XREF, Label Length to 30 Chan. Object code 
formats: Motorola S Records (text). Intel HEX -Records (text), OS-9 
(binary), and FLEX. SK-DOS (binary). Written in Assembler... e.g. 
V ery l-V t 

CPU TYPE- Price each: 

For MOTOROLA INTEL 

FLEX9 JI50 

SK-DOS SI 50 

OS-9/6809 S150 

OS-9/68K 

CRASMB 16.32 from LLOYD I/O 



SI50 
S150 
S1S0 



OTHER COMPLETE SET 
J150 $399 

SI SO S399 

S1S0 S399 

S432 
- Supports Motorola's 68000, and has 
same features as the 8 bit version. OS9/68K Object code Formal iillows 
this cross assembler to be used in developing your programs for 
OS 9/68 K on your OS 9/6809 computer. 

FLEX.SK DOS, CCF. OS-9/6809 $24900 

COMMUNICATIONS 

CMODEM Telecommunications Program from Computer Systems 

Consultants. Inc. -- Menu-Driven; supports Dumb-Terminal Mode. 
Upload and Download in non -protocol mode, and the CP/M "Modern 7" 
Qir sienicn protocol mode to enable communication capabilities for 
almost any requirement. Written in "C". 

FLEX. SKDOS. CCF. OS-9, UntFLEX. UNIX. XENIX. MS-DOS, 
with Source $100 00 ■ without Source $50.00 

X-TALK from S.E. Media - X TALK consists of two disks and a special 
cable, the hookup enables I 6809 SWTPC computer to dump UniFLI-X 
fdej directly to the UniFLlLX MUST ANG-020. This is the ONLY 
currently available method to transfer SWTPC 6809 UruFI.KX files to a 
68000 UniFLEX system. Gimix 6809 users may dump a 6809 
UniFLEX file to a 6809 UniFLEX five inch disk and it is readable by 
the MUSTANG-020. The cable is specially prepared wilh internal 
connections to match the non-standard SWTPC SO*) I/O Db2S 
connectors. A special SWTPC St cable set is also available. Users 
should specify which SWTPC system he/she wishes to communicate 
wilh the MUSTANG-020. The X-TALK software is furnished on two 
disks. One eight inch disk contains S.E. Media modem program C- 
MODEM (6809) and the other disk is a MUSTANG-020 five inch disk 
wilh CMODEM (68020). Text and binaty files may be directly 
transferred between the two systems. The C-MODEM programs arc 
unaltered and perform as excellent modem programs also. X-TALK 
can be purchased with or without the special cables, bul this special 
price is available lo registered MUSTANG 020 users only. 
X-TALK Complete (cable. 2 disks) $99 95 
XTALK Software (2 disks only) $69 95 
XTALK with CMODEM Source $149 95 

XDATA from S.E. Media - A COMMUNICATION Package for the 
UniFLEX Opeiating System. Use wilh CP/M, Maui Frames, other 
UniFLEX Systems, etc. Verifies Transmission using checksum or 
CRC; Re-Transmits bad blocks, etc. 
UniFLEX- $299.99 
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PROGRAMMING LANGUAGES 

PL/9 from Windiush Micro Systems -- By Graham Trou. A combination 
Editor Compiler Debugger. Direct source-to-objeel compilation 
deliveiing fast, compact, re-entrant. ROM-able. PIC. 8 A. 16 bit 
Integers & 6-digit Real numbers for all ical-woild problems. Direct 
control over ALL System resources, including interrupts. 
Comprehensive libiaiy support; simple Machine Code interface; step- 
by-step tracer for instant debugging. S00+ page Manual with tutorial 
guide. 

FLEX. SK.DOS, CCF . $198 00 

PASC from S.E. Media . A FLEX9. SK-DOS Compiler with a definite 

Pascal "flavor'. Anyone with a bit of Pascal cxpeiience should be able 
to begin using PASC to good effect in short order. The PASC package 
comes complete with three sample programs: ED (a syntax or structure 
editor). EDITOR (a simple, public domain, screen editor) and CHESS 
(a simple chess program). The PASC package comes complete with 
source (written in PASC) and documentation 
FLEX. SK DOS S9SD0 

WHIMSICAL from S.E. MEDIA Now supports Rial Numbers "Sl/ucturcd 
Programming" WITHOUT loung the Speed and Control of Assembly 
Language! Single -pass Compiler features unified, user defined I/O; 
produce* ROMabte Code; Procedures and Modules (including pre- 
compiled Modules); many "Types" up to 32 bit Integers, 6 digit Real 
Numbers, unlimited sizad Arrays (vectors only); Interrupt handling; 
iong Vaiiable Names; Variable Initialization; Include directive; 
Conditional compiling; direct Code insertion; control of the Stack 
Pointer, etc. Run-Tune subroutines inserted as called duiing 
compilation. Normally product! 10% less cod* Inmi PU9. 
FLEX. SKDOS ami CCF ■ il9i.0O 

KANSAS CITY BASIC from S.E. Media - Basic for Color Computer OS 9 
with many new commands and sub-functions added. A full 
implementation of the IF-THEN-ELSE logic is included, allowing 
nesting to 2SS levels. Sitings arc suppartad and a subset of the usual 
suing functions such as LEFTS. RIGHTS. MIDS. STRINGS, etc are 
included. Variables arc dynamically allocated. Also included are 
additional features such as Peek and Poke. A must for any Color 
Computer user running OS-9. 
CoCo OS-9 139.95 

C Compiler from Wind rush Micro Systems by James McCosh. Full C for 
FLEX, SK-DOS except bit-fields, including an Assembler. Requires 
the TSC Relocating Assemb ler if user desires lo implement his own 
libraries. 

FLEX. SKDOS. CCF ■ S295.0O 

C Compiler from Inlrol - Full C except Doubles and Bit Fields, 

streamlined for the 6809. Reliable Compiler; FAST, efficient Code. 
More UNIX Compatible than most. 

FLEX. SKDOS, CCF. 0S9 IU*el II ONLY). UniFLEX . S575.00 

PASCAL Compiler from Lucid at a •• ISO Based P Code Compiler. 

Designed especially for Microcomputer Systems. Allows linkage to 
Assembler Code for maximum flexibility. 
FLEX. SKDOS and CCF ■ $190 00 

OmegaSofl PASCAL rrom Certified Software - Extended Pascal for 
systems and real-time programming. 

Native 68000/68020 Compiler. S575 for base package, options available. 
For OS-9/68000 and PDOS host system. 

6809 Cross Compiler (OS-9/68000 host) $700 for complete package. 



KB ASIC - from S.E. MEDIA - - A "Native Code" BASIC Compiler which is 
now Fully TSC XBASIC compatible. Die compiler compiles lo 
Assembly Language Source Code. A NEW, streamlined. Assembler is 
now included allowing the assembly of LARGE Compiled K BASIC 
Programs. Conditional assembly reduces Run-lime package. 
FLEX. SK DOS. CCF. OS 9 Compiler /Assembler i99M 

CRUNCH COBOL from S.E. MEDIA -Supports large subset of ANSI1 
Level 1 COBOL with many of the useful Level 2 features. Full FLEX, 
SK-DOS File Structures, including Random Files and the ability lo 
process Keyed Files. Segment and link large programs at runtime, or 
implemented as a set of overlays. The System requires 56K and CAN 
be run with a single Disk System. A very popular product. 
FLEX. SK. DOS. CCF . $99.95 

FORTH rrom Stearns Electronics - A CoCo FORTH Programming 
language. Tailored to the CoCol Supplied on Tape, transferable lo 
disk. Written in FAST ML Many CoCo functions (Graphics, Sound. 
etc.). Includes an Editor, Trace, etc. Provides CPU Carry i-lag 
accessibility, Fast Task Multiplexing, Clean Interrupt Handling, etc, for 
Ihe "Pro". Excellent "Learning" lool! 
Color Computer ONLY $58 95 

FORTHBUILDER is a iiand alone target compiler (crostcompilcr) for 
producing custom Forth tyitcms and application programs. 
All of the 83-standard defining words and control structures are 
racognized by FORTHBU1LDER. 

FORTHBUILDER is designed lo behave as much as possible like a 
resident Forth interpreter/compiler, so that most of the established 
techniques for writing Fonh code can be used without change. 
Like compilers for other languages, FORTHBUILDER can operate in 
"belch mode". 

The compiler recognizes and emulates target names defined by 
CONSTANT or VARIABLE and is readily extended with "compile- 
lime" definitions to emulate specific target words. 
FORTHBUILDER ts supplied as an executable command file 
configured for a specific host system and laigct proeessor. Object 
code produced from Ihe accompanying model souice code is toyalty- 
free lo licensed users. 

FLEX, CCF. SK-DOS - J99.95 

EDITORS & WORD PROCESSING 

JUST from S.E. Media - Text Formatter developed by Ron Anderson; for 
Dot Matrix Printers, provides many unique features. Output 
"Formatted" Text lo the Display. Use Ihe FPRINT.CMD supplied for 
producing multiple copies of the "Formelied" Text on the Piinter 
INCLUDING IMBEDDED PRINTER COMMANDS (very useful at 
other times also, and wonh the price of the program by itself). "User 
Coiiiigurablc" for adapting lo other Primers (comes set up for Epson 
MX 80 with Graftrax); up to ten (10) imbedded "Printer Control 
Commands". Compensates for a "Double Width" pnnled line. Includes 
ihe normal line width, margin, indent, paragraph, space, vertical skip 
lines, page length, page numbering, centering, fill, justification, etc. 
Use with PAT or any other editor. 

* Now supplied as a two disk sel: 

Dak »1 JUST2 CMD object file. 

JU5T2.TXT PL9 source FLEX. SKDOS - CCF 

Disk HI: JUSTSC object and source in C: 

FLEX. SKDOS, OS-9, CCF 

The JTSC and regular JUST C source are two separate programs. JTSC 
compiles to a version lhal expects TSC Word Processor type 
commands, (pp .sp .ce etc) Great for your older text files. The C 
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source com pile i lo i standard syntax JUST.CMD object file. Uiing 
JUST syntax (,p ,u ,y etc) With all JUST functions plus levers] 
additional primer formatting functions. Reference the JUSTSC C 
(ouree. For those warning an excellent BUDGET PRICED word 
processor, with features none of the others have. This is it! 

Dif* (I) - PL9 FLEX only. FLEX. SKDOS & CCF - $49 .95 
Disk Set (2) . FLEX, SKDOS 6l CCF A OS-9 (C version) ■ $69 95 

0S.9 68KOOO complete with Source ■ $79.95 
PAT from S.E. Media ■ A full feature screen oriented TEXT EDITOR with 
all the best of "PIE™ ". For those who swore by and loved only PIE. 
this is for you! All PIE features and much morel Too many features to 
list. And if you don't like these, change or add your own. PL-9 source 
furnished. "C" source available soon. Easily configured to your CRT, 
with special confiig section. 

Regular FLEX. SKDOS $129 50 

• SPECIAL INTRODUCTION OFFER • 179.95 

SPECIAL PATlJUST COMBO I with source) 
FLEX. SK DOS 199.95 

OS-9 68K Version 1229.00 

SPECIAL PATlJUST COMBO 68K $24900 
Note: JUST in "C source available for OS 9 
CEDX1C from S.E. Media - A screen oriented TEXT EDITOR with 

availability of 'MENU' aid. Macro definitions, configurable 'peiTnanenl 
definable MACROS' - all standard features and the fastest global' 
functions in the west. A simple, automatic terminal config program 
makes this a real 'no hasscl' product. Only 6K in size, leaving lhe 
average system over 165 sectors for text buffer - appx. 14.000 plus of 
free memory 1 Extra fine for programming as well as text . 

FLEX. SK. DOS $69.95 
BAS-EDlTfrom S.E. Media - A TSC BASIC or XBASIC screen editor. 
Appended to BASIC or XBASIC. B AS-EDIT is transparent to normal 
BASIC/X BASIC operation. Allows editing while in BASIC/XBASIC. 
Supports the following functions: OVERLAY. INSERT and DUP 
LINE. Make editing BASIC/XBASIC programs SIMPLE* A GREAT 
time and effort saver. Programmers love ill NO more retyping entire 
lines, etc Complete with over 25 different CRT terminal configuration 
ovetiays. 

FLEX. CCF. SKDOS $39 95 
SCREDITOR III from Windrush Micro Systems -- Powerful Screen- 

Oriented Editor/Word Processor. Almost 50 different commands; over 
300 pages of Documentation with Tutorial. Features Mulli-Column 
display and editing, "decimal align" columns (AND add them up 
automatically), multiple keystroke macros, even/odd page headers and 
footers, imbedded primer control codes, all justifications, "help" 
support, store common command series on disk. etc. Use supplied "set- 
ups", or remap the keyboard to your needs. Except for proportional 
printing, this package will DO IT ALLI 
6800 or 6809 FLEX, SK DOS or SSBDOS. OS-9 ■ $175.00 
SPELLB "Computer Dictionary" from S.E. Media •- OVER 150,000 words! 
Look up a word from within your Editor or Word Processor (with the 
SPIICMD Utility which operates ,n the FLEX, SKDOS UCS) Or 
check and update the Text after entry; ADD WORDS to ine Dictionary. 
"Flag" questionable words in the Text. "View a word in context" before 
changing or iglioiing, etc SPELLB fnrsl checks a "Common Word 
Dictionary", then the normal Dictionary, then a "Personal Word list", 
and finally, any "Special Word List" you may have specified. SPELLB 
also allows the use of Small Disk Storage systems. 

FLEX. SKDOSandCCF $129.95 



STYLO-CRAPH from Great Plains Computer Co. - A full-screen oriented 
WORD PROCESSOR -- (uses the 51 x 24 Display Screens on CoCb 
FLEX/SK-DOS. or PBJ Wordpak). Full screen display and editing; 
supports the Daisy Wheel proportional printers. 
NEW PRICES 6809 CCF and CCO - $99.95. 
FLEX. SK. DOS or OS-9 $179.95, UmFLEX- $299.95 
STYLO-SPELL from Great Plains Computer Co. - Fast Computer 
Dictionaty. Complements Stylograph. 

NEW PRICES 6809 CCF and CCO - $69.95. 
FLEX. SK DOS or OS9 - $99.95. UniFLEX. $149.95 
STYLO-MERCEfrom Great Plains Compiler Co. - Merge Mailing List lo 
"Form" Letters, Print multiple Files, etc., through Stylo. 
NEW PRICES 6809 CCF and CCO - $59.95. 
FLEX. SKDOS or OS-9 ■ $79 95, UniFLEX. $129 95 
ST YLO-I'AK — Graph ♦ Spell + Merge Package Deall'l 

FLEX. SKDOS or OS-9 $329 95 . UniFLEX ■ $549 95 
OS-9 68000 $695.00 

DATABASE ACCOUNTING 

XDMS from Westchester Applied Business Systems 

FOR 6009 FLEX or SKDOS (5/8") 

Up to 32 groups/fields per rccordl Up to 12 character file namesl Up to 1024 
byte records! User defined screen and print control ! Process filesl Form 
files! Conditional execution! Process chainingl Upward/Downward file 
linking! File joining! Random file virtual paging! Built in utilities! Buili 
in text line editor! Fully session oriented I Enhanced forms! Boldface, 
Double width, lulics. and Underline supported! Wiilten in compact 
structured assembler! Integrated for FAST execution I 
XDMS-IV Data Management Syiicm 

XDMS IV it a brand new approach lo data management. Il not only permits 
users lo describe, enter and retrieve data, but also lo process entire files 
producing customised reports, screen displays and file output. 
Processing can consist of any of a set of standard high level functions 
including record and field selection, sorting and aggregation, lookups in 
other files, special processing of record subsets, custom report 
formatting, totaling and tubtotaling. and presentation of up lo three 
related liles as a "database" on user defined output reports. 
POWERFUL COMMANDS! 

XDMS-IV combines the functionality of many popular DBMS software 
systems with a new easy lo use command set inlo a single integrated 
package, We've included many new features and commands including a 
set of general file utilities. Ine processing commands arc Input- Process - 
Output (IPO) which allows almost instant implementation of a process 
design. 

SESSION ORIENTED! 

XDMS-IV is session oriented. Enter "XDMS" and you are in instant 

command of all the features. No more watung for a command lo load in 
from disk! Many commands are immediate, such as CREATE (file 
definition), UPDATE (file editor). PURGE and DELETE (utilities). 
Others arc process conunands which are used lo create a user process 
which is executed with a RUN command. Either may be entered inlo a 
"process" file which is executed by an EXECU1T statement. Processes 
may esecule other processes, or themselves, either conditionally or 
uwj^idiuoTuuly. Menus and screen prompts arc easily coded, and enure 
user applications can be run without ever leaving XOMS-IV 
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ITS EASY TO USE1 

XDMS-1V keeps data management simple! Ralher than design a complex 
DBMS which hides Ihc true nalulc of the data, we kepi XDMS-IV file 
oriented. The user view of data relationships is prEsoitad in reports and 
screen output, while the actual data resides in easy to maintain files. 
This aspcci permits customized presentation and reports without 
camptet redefinition of the database fues and structure. XDMS-IV may 
be used for a wide tange of applications from simple record 
management systems (addresses, inventory ...) to integrated database 
systems (order entry, accounting...) 

The possibilities are unlimited 

FOR 6009 FLEX or SK-DOS(S"/8" Disk) $249.95 

UTILITIES 

Badc09 XRef from S.E. Media - This Basic09 Cross Refeieuce Utility is a 
Basic09 Ptogram which will produce a "ptctly printed" listing with each 
line numbered, followed by a complete cross referenced listing of all 
variables, external procedures, and line numbers called. Also includes a 
Program List Utility which outputs a fast "pretty printed" listing with 
line numbers. Requires Basic09 or RunB. 

OS.9 A. CCO objtct only -. S39.9S. with Source - 179 95 

JTTrte Routines - Complete set of routines to allow simple implementation 
of keyed files -for your programs - running under Basic09. A real lime 
saver and should be a part of every serious programmers tool-box. 
OS-9 a\ CCO objtct only ■ S89.95 

Lurldata PASCAL UTILITIES (Requires Pascal ver 3) 

XREF - produce a Cross Reference Listing of any text; oriented to Pascal 
Source. 

INCLUDE - Include other Files in a Source Text, including Binary - 
unlimited nesting. 

PROFILER -- provides an Indented. Numbered, "Strudogram* of a Pascal 
Source Text File; view the overall structure of large programs, program 
integrity, etc Supplied in Pascal Source Code; requires compilation. 
FLEX. SK-DOS. CCF -EACH i'-UO.OO. S'-SSOOO 

DUB front S.E. Media - A L'nIFLEX BASIC decompiler Re-Create a 
Source Listing from UniFLEX Compiled basic Programs. Works with 
ALL Versions of 6809 UniFLEX basic. 
UniFLEX - S219.95 

LOW COST PROGRAM KITS frum Southeast Media The following kits 
are available for FLEX, SK-DOS on either 5" or 8" Disk. 

1. BASIC TOOL-CHEST $29.95 
BLISTER CMD: pretty printer 
LfNEXREF.BAS: tone cross-refercnccr 
REMPAC.BAS. SPCPACBAS. COMPAC.BAS: 
remove superfluous code 

STRIP.BAS: superfluous line-numbers ilnppcr 

2. FLEX, SK-DOS UTILITIES KIT $39.99 
CA15. CMD: alphabetically-sorted directory listing 
CATDCMD: date-sorted directory listing 
COPYSORT.CMD: file copy, alphabetically 
COPYDATE.CMD: file copy, by date-order 
F1LEDATE.CMD: change file creation date 

INFO.CMD (jr. INFOGMX.CMD): tells disk attributes & contents 
REUNK.CMD (i REUNK82): reorders fragmented free chain 
RESQ.CMD: undeletes (recovers) a deleted flic 
SECIORS.CMD: show sector order in free chain 
XLCMD: super text lister 



3. ASSEMBLERS/DISASSEMBLERS UTILITIES $39.95 

LJNEFEED.CMD: 'modularise' disassembler output 
MATHCMD: decimal, hex. binary, octal conversions 
Jr. tables 
SKIP CMD: column stripper 

4. WORD - PROCESSOR SUPPORT UTILITIES $49.95 
FUIISTOP.CMD: checks for capitalization 
BSTYCITB AS ( B AC): Stylo to dot matrix piintcr 
NECPRINT.CMD: Stylo to dot-matrix printer filler code 

5. UTILITIES FOR INDEXING $49.95 
MENU.BAS: selects required program from list below 
INDEX.BAC: word index 

PHRASES.BAC: phrase index 

CONTENT.BAC: table of contents 

INDXSORT BAC fast alphabetic son routine 

FORMATER.BAC: produces a 2-column formatted index 

APPEND.BAC: append any number of files 

CHAR. BIN: line reader 
BASIC09 TOOLS consist of 21 subroour.es for Basicfl9. 
6 were written in C language and the remainder in assembly. 
All the routines are compiled down to native machme code which 
makes them fast and compact. 

1. CFILL - fills a string with characters 

2. DPEEK -Double peek 

3. DPOKE- Double poke 

4. FPOS ~ Curtent file position 

5. FSIZE - File size 

6. FTRIM - removes leading spaces from a string 

7. GETPR - returns the current process ID 

8. CETOPT -- gets 32 byte option section 

9. GETUSR - gets the user ID 

10. GTIME •• gets the ume 

11. INSERT - insert a string into another 

12. LOWER - converts a string into lowercase 

13. READY - decks for available input 

14. SETPRIOR -- changes a process priority 

15. SETUSR -- changes the user ID 

16. SETOFr - set 32 byte option packet 

17. STIME - sets the time 

18. SPACE -- adds spaces to a string 

19. SWAP - swaps any two variables 

20. SYSCALL - system call 

21. UPPER - converts a string to uppercase 

For OS 9 - $44.93 - Includes Source Code 

SOFTOOLS 

The following programs arc included 111 object form for immediate 

application. PL/9 source code available for customization. 

READ-ME Complete instructions for initial set -up and opesauon. Can even 

be piinted out with the included text processor. 
CONFIG one time system configuration, 

CHANCE changes words, character*, etc. globally to any text lype file. 
CLEANTXT converts text Mies to standard FLEX. SK-DOS files. 
COMMON compare two text files and repot is differences. 
COMPARE another check file that reports mis-matched lines. 
CONCAT similar lo FLEX, SK-DOS append but can also list files to screen. 
DOCUMENT for PU9 source files. Very useful in examining parameter 

passing aspects of procedures. 
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ECHO eclws lo either icieen or file. 

FIND an improved find command with "pattern" matching and wildcards. 
Very useful. 

HEX dumps files in both hex and ASCII. 

INCLUDE a file copy program that will accept "includes" of other disk files. 

KWIC allows rousing each word, on each line to the beginning. Very useful 
m a sort program, etc. 

LISTDIR a directory listing piognun. Not super, but beuer than CAT. 

MEMSORTa high-spaed icxtfUc toner. Up lo 10 fields may be sorted. 
Veiy fast. Very useful. 

MULTICOL width of page, number of columns may be specified. A 
MUSTI 

PAGE similar lo LIST but allows for a page header, page width and depth. 
Adjuit for CRT screen or printer as set up by CONFIG. A veiy smart 
print driver. Allows punier control commands. 

REMOVE a fast file deleter. Careful, no prompt!; issued, '/ap, and lis gimel 

SCREEN a s reen listing utility. Word wraps lent lo fnt screen. Screen depth 
may be altered al run time. 

SORT a super version of MEMSORT Asccnding/dcsccnduig order, up lo 10 
keys, case over -ride, son on n* word and son on characters if file is 
small enough, sorts in RAM. If large file, (on u constrained to size of 
your largest disk capacity. 

TPROC a small but nice text formatter. This u a complete formatter and has 
functions not found in other formatters. 

TRANSLIT sons a file by x keyfields. Checks for duplications. Up to 10 
key files may be used. 

UNROTATE used with KWIC this program reads an input file and unfolds 
it a tine al a time. If the file has been sorted each word will be 
presented in sequence. 

WC a word count utility. Can count words, characters or lines. 

NOTE: this Set of utilities consists of 6 5-1/4" disks or 2 8" disks, with 
source (PL9). 3 5-1/4" disks ur 1 8" disk without source. 
Complete set SPECIAL INTRO PRICE: 
5- 1/4" with source FLEX or SK-DOS - SI29.95 
without source - $79.95 
8" with source - $79.95 - without source S49.9S 

FULL SCREEN FORMS DISPLAY from Computer Systems Consultants - 
• TSC Extended BASIC program supports any Sena) Terminal with 
Cursor Control or Mernoiy-Mappcd Video Displays; substantially 
extends the capabilities of the Program Designer by providing a table- 
driven method of dcsciibing and using Full Sciacn Displays. 
FLEX, SKDOS and CCF. UniFLEX $25 00, with Source - $5000 

SOLVE from S.E. Media - OS-9 Levels I and D only. A Symbolic Object/ 
Logic Verification A Examine debugger. Including inline debugging, 
disassemble and assemble. SOLVE IS THE MOST COMPLETE 
DEBUGGER we have teen for the 6809 OS 9 seiiesl SOLVE docs it 
all) With a rich selection of monilur, assembler, disassembler, 
environmental .execution and other miscellaneous commands. SOLVE 
is the MOST POWERFUL tool -kit item you can own! Yet. SOLVE is 
simple to use I With complete documentation, a snap! Everyone who 
has ordeted this package has raved! See review ■ 68 Micro Journal 
December 1985. No blind' debugging here, full screen displays, rich 
and complete in informal ion presented. Since review in 68 Micro 
Journal, this is our fastest mover) 

levels I A II only ■ OS-9 $69.95 



DISK UTILITIES 

OS-9 VDlsk from S.E Media -■ For Level I only. Us the Extended 

Memoiy capability of your SWTPC or GimixCPU caid (or similar 
formal DAT) for FAST Program Compiles. CMD execution, high speed 
inter-process communications (without pipe buffers), etc. • SAVE that 
System Memory. Virtual Disk siae is variable in 4K increments up lo 
960K. Some Assembly Required. 

Level I OS-9 object $79.95; with Source $149 95 

O-F from S.E. Media - Written in BASIC09 (with Source), in ludes: 

REFORMAT, a BAS1C09 Program that reformats a chosen amount of 
an OS-9 disk to FLEX, SK-DOS Formal so it can be used normally by 
FLEX. SK-DOS: and FLEX, a BASIC09 Program that docs the aclual 
read or write fun lion to the special O-F Transfer Disk; user-friendly 
menu driven. Read the FLEX. SK-DOS Ditccioiy. Delete FLEX. 
SK-DOS Files, Copy hoih directions, etc. FLEX. SK-DOS users use 
the special disk just like any other FLEX. SK-DOS disk 
OS 9 6S09 $79 95 

LSORT from S.E. Media - A SORT/MERGE package for »S 9 (Level I A 
II only). Sons records with fixed lengths or variable lengths. Allows 
for either ascending or d scending son. Sorting can be done in either 
ASCI] sequence or alternate collating sequence. Right, left or no 
justification of data fields available. LSORT includes a full set of 
comments and errors messages. 
OS-9 $8500 

HIER from S.E. Media - HIER is a modern hierarchot storage system for 
users under FLEX, SK-DOS. It answers the needs of those who have 
hard disk capabilities on their systems, or many files on one disk - any 
size. Using HIER a regular (any) FLEX, SK-DOS disk (8 • 5 ■ hard 
disk) can have sub directoiies. By this method the problems of 
assigning unique names to files is less burdensome. Different files with 
the exact same name may be on the same disk . as long as they at in 
different directories. Fof the Winchester user this beccanes a must. Sub- 
direcloncs are the modem day solution that all current large systems 
use. Each directory louks to FLEX, SK-DOS like a regular file, 
except they have the extension '. 1)1 R A full set of directory handling 
programs are included, making the operation of HIER simple and 
siraightfoiwird. A special install package is included to install HIER to 
your particular version of FLEX, SK-DOS. Some assembly required. 
Install indicates each byle or reference change needed. Typically - 6 
byte changes in source (furnished) and one assembly of HIER is all that 
is requiied. No progiamming required) 
FLEX - SK-DOS $79 95 

COPYMULT from S.E. Media - Copy LARGE Disks lo several smaller 
disks. FLEX. SK DOS utilities tllow the backup of ANY siae disk to 
any SMALLER size diskettes (Hard Disk to floppies. 8" to S", etc.) by 
simply inserting diskettes as requested by COPYMULT. No fooling 
with directory deletions, etc. COPYMULT.CMD understands normal 
"copy" syntax and keeps up with Tiles copied by maintaining directories 
for both host and receiving disk system. Also includes BACKUP.CMD 
to download any size "random" type file: RESFORE.CMD lo 
restructure copied "random" files fur copying, or retopyin g back lo the 
host system: and FREELINK.CMD as a "bonus" utility thai "relinks" 
the free chain of floppy or hard disk, eliminating fragmentation. 

Completely documented Assembly language Source files included. AIL 4 
Programs (FLEX, SK-DOS. «" or 5"J $99.50 
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Tcfcpfumc: (6 15) 842-4600 SOU tft 'EClS t tyfetfiU 



05-A iim'JCCX, 'fL'OCS'/C'&OS 



fWQ (615) 842-7990 



COPVCAT from Luddala - Pascal NOT required. Aliowi reading ISC 
Mini-FLEX, SK-DOS, SSB-DOS68, and Digital Research CP/M Disks 
while operating under SK-DOS . FLEX 1 O. FLEX 2.O. or FLEX 9.0 
wilh 6800 or 6809 Systems. COPYCAT will not perform miradci, but. 
between Ihc program ind the manual, you stand i good chance of 
accrnn plishing a transfer. Alto includes lorne Utilitiei to help out. 
Programi supplied in Modular Source Code (Aiiembly Language) to 
help lolvc unusual problems. 
fLEX.Slf.DOSonrfCCf5--J50.00 FLEX.SKDOS 8" $65.00 

VIRTUAL TERMINAL from S.E. Media - Allows one terminal to do the 
work of several. The user may sun as many as eight tasks on one 
terminal, wfc VIRTUAL TERMINAL and switch back and forth 
between tasks at will. No need to exit each one; just jump back and 
forth. Complete wilh configuration program. The best way to keep up 
with those background programs. 

6809 OS-9 A CC0 - object only - $49.95 

FLEX, SK-DOS DISK UTILITIES from Computer Systems Consultants - 
Eight (8) different Assembly Language (wilh Source Code) FLEX. 
SK-DOS Utilitiei for eveiy FLEX. SK-DOS Users Toolbox: Copy a 
File with CRC Errors: Test Disk for errors: Compare two Disks: a fast 
Disk Backup Program: Edit Disk Sectors: Linearize Free -Chain on the 
Disk; print Disk Identification: and Sort and Replace the Disk Directory 
(in sorted order). - PLUS - Ten XBASIC Programs including: A 
BASIC Resequencer wilh EXTRAS over "RENUM" like check for 
missing label definitions, processes Disk to Disk instead of in Memory, 
etc. Oilier programs Compare, Merge, or Generate Updates between 
two BASIC Programs, check BASIC Sequence Numbers, compare two 
unsequenced files, and 5 Program s for establishing a Muter Directory 
of several Disks, and sorting, selecting, updating, and piinting paginiilcd 
listings of these files. A BASIC Cross-Refercnce Program, written in 
Assembly language, which provides an X Ref Listing of the Variables 
and Reserved Words in TSC BASIC, XBASIC. and PRECOMPILER 
BASIC Programs. 

ALL Utilities include Source (either BASIC or A.I.. Source Cod*) 
FLEX. SK DOS and CCF - ISO 00 
BASIC Utilities ONLY for UniFlJCX ■■ $3000 

MS-DOS to FLEX Transfer Utilities to OS 9 For 68XXX and CCOS 9 
Systems Now READ - WRITE - DIR - DUMP - EXPLORE FLEX & 
MS-DOS Disk. These Utilities come with a nch set of options allowing 
the transfer of text type Tiles fromAo Fl-EX &. MS-DOS disks. *CoCo 
systems require the D.P. Johnson SDISK utilities and OS-9 and two 
drives of which one must be a "host" floppy. 

•CoCo Version: $69.95 68XXX Version $99 95 

MISCELLANEOUS 

TABULA RASA SPREADSHEET from Computer Systems Consultants - 
TABULA RASA is similar to DESKTOP/PLAN; piovides use of 
tabular computation schemes used for analysis of business, sales, and 
economic venditions Menudnven; extensive report-generation 
capabilities. Requires TSC 's Extended BASIC. 
FLEX.SKDOS and CCF, UniFLEX- $50.00. wuh Source ■ $100.00 
DYNACALC - Electronic Spread Sheet for the 6809 and 68000. 
UniFLEX- $395 00. FLEX. SK DOS. OS-9 and SPECIAL CCF - J25O.O0 
05-9 6SK - $299.00 



FULL SCREEN INVENTORY/MRP from Computer Systems Consultants 
Use the Full Screen Invenloiy Syslcm/Mateiials Requirement Planning 
for maintaining inventories. Keeps item field lile in alphabetical order 
for easier inquiiy. Locale and/or priit records matching paitial or 
complete item, description, vendor, or attributes; find backorder or 
below stock levels. Piint-ouls in item or vendor order. MRP capability 
for the maintenance and analysis of Hierarchical assemblies of hems in 
the inventory file. Requires TSCs Extended BASIC. 
FLEX. SK.DOS and CCF. UniFLEX - I50J0O. »i<h Source ■ $100.00 

FULL SCREEN MAILING LIST from Computer Systems Consultants - 
lhe Full Screen Mailing List System provides a means of maintaining 
simple mailing lists- Locate all raconts matching on partial or complete 
name, city, stale, zip, or attributes for Listings or labels, etc. Requires 
ISO Extended BASIC. 
FLEX, SK-DOS and CCF. UniFLEX- $50.00. with Source . $100.00 

DIET-TR AC Forecaster from S.E. Media - An XBASIC program that plans 
a diet in terms of either caloties and percentage of caibohydrales, 
proteins and fats (C P G%) or grams of Caibohydrate. Protein and Fat 
food exchanges of each of the six bask food groups (vegetable, bread, 
meal, skim milk, fruit and fat) for a specific individual. Sex. Age, 
Height, Present Weight, Frame Size, Activity [.evel and Basal 
Metabolic Rate for normal individual arc taken into account. Ideal 
weight and sustaining calories for any weight of the above individual 
arc calculated. Provides number of days and daily calendar after weight 
goal and calorie plan is dcteimined. 

FLEX. SK DOS - J59 95, UniFLEX ■ $89 95 



GAMES 

RAPIER • 6809 Chess Program from S.E. Media - Requires ILEX. 

SK-DOS and Displays on Any Type Terminal. Features: Four levels of 
play. Swap side. Pram scoring system. Two display boards. Change 
skill level. Solve Checkmate problems in 1-2-3-4 moves. Make move 
and swap sides. Play while or black. Thli Is one of Ihe strongest 
CHESS programs running on any microcomputer, estimated USCF 
Rating 1600* (belter than most 'club' players at higher levelt) 
FLEX. SK DOS and CCF $79 95 
NEW 

MS.DOS/FLEX Transfer Utilities For 68XXX and CoCo* OS-9 Systems. 
Now Read. Write, DIR. Dump and Explore FLEX A MS-DOS Disks. 
Supplied wilh a tich set of options to explore and transfer text type files 
from/to Fl -EX and MS-DOS disks. 'CoCo OS-9 requires SDISK 
utilities A two floppy diives. 
CCO J69.95 68XXX OS-9 S99.95 

MS-DOS and Macintosh 

Software at Discounted Prices 

"Call for prices, it'll be worth the savings." 

(615) 842-4600 



FAX (615)842-7990 



O.OS-S. J.SK'OOS 

F.n.Ex,tj.tj»in.ix 

CO • Color Comptiur OS.* 
CCF • Color Consular F1XX 




South 'East Media 

5900 Cassandra SmitH %L - !rfu(Son, Tn, 37343 
rtltpnont: (€15)842-4600 9 SVC (61 5) 842-7990 



Mm.r'.t.-jtjrd 




•* Shipping •• 
Ads' 1% UiA. ,n,ln. IZJf) 
Forelao Surface Add i% 
Fonlca Alra.ll Aid l»* 
Or CJOJX SMasHat Oars 



■*>■. 1 u TruUnurkptMltr— art and VMmuti *KIH »«J tuiH VX in Tr«l<irjrk.<irT«ct»k»l IjllnPjClWIJUlmtt-'Mt'lUlS liiTtH.»>r,iifM,i KWhnri ijtUlM Cjr». 



68 Micro Journal 



June/July '89 



35 



SOFTWARE 



A Tutorial Series 

By : Ronald W Anderson 
3540 Slurbridge Court 
Ann Arbor, MI 48105 



USER 



From Basic Assembler to HLL's 



NOTES 



A few weeks ago I had an idea, li cost 
me al least a week of my spare lime, but I've 
learned a great deal. The idea was a simple 
one. I had long ago written a simple text 
formatter called JUST. It has been advertized 
here and sold alone and with PAT. but that's 
beside the point, The original version was set 
up for "monospaced" printing on an Epson or 
other printer that uses a standard 10 or 12 
characters per inch. It would work with 
either, but in order to configure it for different 
printers, the user had lo understand his printer 
and have an Assembler. The idea was to 
prepare a short file that had lo be assembled 
and appended to the JUST file to complete the 
configuration for the printer. 1 had worked 
out files for the MX-80, RX-80 and more 
recently the LX-800. Somewhere along the 
way inthe process of adding features. I put in 
the ability lo switch printer modes mid-line 
(to switch lo italics, underline, emphasized or 
double strike mode.) 

I .ater I had the idea that it wouldn't be 
too difficult to center titles done in double 
wide mode. Anyway, I had decided to go 
back and clean the software up and in the 
process make it so it could read a printer 
configuration file that could be prepared using 
only an editor. That is. the configuration file 
would contain only printabte characters. 1 
reported last month on the difficulties 1 got 
into one evening trying lo add a small feature 
to the reworked program. 

1 have a printer (Centronics 737 which 
also was sold as an Atari 825). that has a pro- 
portionally spaced font. Some lime ago 1 
gave a copy of JUST to Lane Lester, who then 
was very active in 6809 computers and FLEX. 
He adapted it to run on a proportional spacing 
printer of a different kind and sent me the 
source listing of his modified version. 1 
adapted it lo my Centronics 737. It uses a 
character width table lo calculate how many 
dot spaces must be added between words to 



Printers and Text Formatting 

fill a line of type in the fully justified mode. I 
had decided later that I could assign a width to 
double wide characters and lo the narrow ones 
as well, and 1 ought to be able to justify lines 
with any of the available type fonts. 1 was 
able to get thai working, but the program had 
grown rather than having been designed. 

1 was able lo gel that program running 
with a separate printer configuration file also, 
and 1 had hopes of using it on the Epson style 
printers as well by assigning a constant 
character width and by using graphics mode 
lo insert variable dot spaces (increments of 1/ 
120 inch) between words in addition to Ihe 
spaces, lo justify lines. 

1 was disappointed lo find lhat Ihe Epson 
had some peculiarities. The largest of these is 
that (with the LX-800) when you print in Near 
Letter Quality mode, each line is printed 
twice. That is, half of the character is formed 
on the fust pass, and the second fills in Ihe 
blank spaces so to speak. That slows Ihe 
printing down, but it is not intolerable for the 
gain of having a nice near letter quality hard 
copy. Well, when I tried printing a word, a 
space, and then switching to graphics mode to 
print S dot spaces, for example, 1 found that 
the printer would print a word, go back and 
overprint it with Ihe second half of Ihe dots, 
back up and "prim" ihe dot spaces, back up 
and print them again, and then go on lo the 
next word. Of course, thai made it lake ten 
minutes lo print a page, but il certainly was 
pretty when 1 was done. 1 found that the 
Epson wouldn't switch from N 1X2 to Narrow 
mode directly, I had to go lo draft mode first. 
The Centronics had no such problem, and it 
was setup for printing dot spaces belwten 
words. It does nicely justified printing in one 
pass per line. 

Being persistent, 1 wasn't satisfied. 1 had 
looked at the Epson LX-800 manual and 
found thai 1 could send il commands to set the 



left and right margins and then to fully justify 
a paragraph provided there were no CRs in il. 
1 wrote a quick BASIC program lo tiy il out 
and found that il works quite nicely. Il would 
nol only justify both margins, but it has other 
modes that will center the text on a line or 
right justify it 1 modified my version of 
JUST lhat was made for monospaced printing 
and set out to try using all the Epson features 
set up to do lhat. The First problem I found 
with lhat mode is that it is not possible to 
intermix wide or narrow printing. It only 
works in NLQ mode. Thai fact was docu- 
mented in the manual and 1 realized il before 1 
started the test. 

Of course I can still underline, italicize, 
and emphasize the typeface, so it is nol 
completely a waste. 1 set out to debug my 
effort and found that my line count for the 
page was thoroughly messed up. I discovered 
that when I switched justification mode lo 
RIGHT Justify or Center, 1 got an extra and 
undocumented line feed. When 1 switched 
from either of those to full justification I got 
another. When 1 was in full justification 
mode for a paragraph and switched it off al 
the end of ihe paragraph, and then back on for 
the next, 1 didn't gel an extra line feed. It 
look a couple of hours lo son out all the 
combinations. 1 had left part of my software 
justification built in. 1 would fill a line with 
however much would (it, and Ihen send it lo 
Ihe printer. 1 found lhat when I set the 
margins so lhat a line would be 66 characters, 
Ihe Epson would only let me put 65 characters 
on lhat line. Apparently it needed lo put some 
dot spaces in, or al least thought il did. This is 
another undocumented feature. 1 adjusted my 
text file lo one less lhan Ihe spacing thai] 
Ihoughl I needed, and I then found thai 1 could 
accurately predict how much lexl would end 
up on each line so my line count could be 
correct, 
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Having gotten that far, I'm not sure it 
was worth the effort. 1 suspect there are still 
conditions under which I will miss the line 
count for a page. Of course, the Epson has a 
"skip perforation" mode, and if 1 would turn 
that on. it would page perfectly and I wouldn't 
have to try to figure out when to count a line 
to keep in sync with what the printer did, but 
then the Printer doesn't print page numbers on 
each page, and if 1 want those 1 have to do it 
my hard way without the printer automatically 
skipping perfs, and hoping I can keep my line 
count in sync with the printer. 

Well, now 1 have three different 
approaches to justified priming on an Epson. 
The simplest is to count the characters and 
add extra spaces between words to make the 
right margin come out straight. That method 
eliminates the possibility of double wide or 
narrow printing williin a line and maintaining 
the justification. The second method will 
justify with wide and narrow characters in a 
line but it lakes ten minutes to print a page 
and it looks as though the printer would be 
worn out in a month from all the carriage 
motions that it goes through to print in this 
mode. The third lets the intelligence built into 
the printer do most of the work, but again h as 
limited possibilities for mixing type sizes. 
None of the three are really optimum 
solutions. 1 ended up frustrated enough to 
drop the project and use the versions that 1 
have for a while. I'll see which 1 like the best 
and probably use it forever. I'll probably give 
up the idea of reading a separate printer 
configuration file. 

The Epson supplied justification modes 
are almost well done. It is too bad that Epson 
put so much effort into it and created 
something not very useful when with just a 
little more, it would be usable and produce 
very nicely justified text. 

Another little problem that arose with the 
Epson is that double strike mode works Tine in 
draft mode but in NLQ mode it must be done 
by printing a character, backspac ing and 
printing it again. Of course when the printer 
does the operation it goes through gyrations, 
printing the second strike of a letter and the 
first strike of the next, and then backing up all 
the way to the left margin before proceedin g 
on to the next character. It lakes forever. A 
smart driver could be written so that it could 
piinl the line, CR without line feed, print 
spaces to the point of the double strike, and 
then prim the words marked for double strike 
again. That would be faster but at the cost of 
more customization. I guess since 1 want the 
most 1 can get out of my printers, my only 
hope is to do a custom version for whatever 



printer I am using, and have ihe multiple 
versions for Ihe Epsons that are discussed 
above. 

So you won't think I am picking on 
Epson, the Centronics printer (which is one of 
the few parallel printers lhal I have ever seen 
lhal doesn't have a standard "Centronics Inter- 
face") has a few strange mode limitations loo. 
1 found that I can't intermix draft mode and 
proportional on Ihe same line, though it will 
let me mix proportional, double wide (actually 
double wide proportional since each letter 
becomes twice as wide as its normal dot 
width) and narrow, changing freely within a 
line. 1 had wanted to be able to switch to draft 
mode to put a table in my text since lhat mode 
is monospaced and the table items would line 
up vertically. I had hoped that double strike 
draft mode would not look too thin compared 
to the proportional mode. 1 found that 1 
couldn't switch. The Centronics it turns out 
(documented in ihe fine prim) can't mix 
proportional font and draft mode font on ihe 
same line. 1 ended up using double wide 
narrow mode which is just a little wider than 
the ten character per inch draft mode, at about 
8.5 characters per inch. That really looked 
quite bad! 

Since 1 am going to end up wiih a 
different version for each printer, it appears 
lhat I wasted my lime working out the means 
of reading the printer configuration file. 1 
suppose 1 could add a switch to set up whether 
double strike could be done by ihe printer or 
has to be done by backspace and overprint, 
another to do the same thing for underline, 
etc. By Ihe time 1 got through I'd have a 
nightmarishly oversized monster. Besides, 1 
don't think I have the patience to wade 
through all the possibilities and flags to set up 
different modes of operation for everything. 

] truly wish printer manufacturers could 
gel together and do a little standardization! If 
there is a standard of sons, we can thank IBM 
for it. Most of ihe dot matrix primers have a 
standard graphics mode with standard 
commands to set the dot density and drive the 
print head. Most printers have multiple 
modes. The Epson has an "Epson mode" and 
an "IBM mode". In Ihe IBM mode, all of the 
standard IBM graphics characters may be 
primed. That allows screen dumps that 
include the boxes, smiley faces, hearts, clubs, 
etc. The newer printers generally have a 
software command to switch between the two 
modes, and at least a slightly different set of 
control codes in each of the two modes. 
Anything to complicate things further! 



Name and Address File 

I've gotten frustrated for the very last 
time trying to keep track of names and 
addresses. I have an old set of address list 
programs and a data file that I use once a year 
for Christmas cards. It runs on the old 6809 
system and it is not set up for easy location of 
an address on demand. I decided the oilier 
day lo do a quick program lhat would read a 
text file consisting of names and addresses 
separated by a "comment line" like this 



John R. Jones 
1234 5ih Street 
Anywhere. Ml 49123 

Phone:(123)456-7890 

* 

Sam Spade 

c/o Pitchfork Detective Agency 

9876 5th Street 

Norwalk, OH 34567 

• 

Norman Rockpoorly 
823 Anystrect 
Samstown I A, 78901 



1 decided to let the addresses be more or 
less free form with regard to number of lines 
and whether or not a telephone number is 
included. 1 modified my FIND utility to 
accept a text siring on the command line and 
lo always read a file called ADDR.DAT in ihe 
root directory of drive 1. 1 made the search 
case insensitive. I then fixed the new utility 
which 1 call ADDRESS, so that it would read 
a whole record at a time, records being 
separated by asterisks. If it finds a siring 
match anywhere in the record it prints the 
whole record to the screen. With Ihe above 
data items 1 could use Ihe utility like this. 
ADDRESS SPADE<CR> and the whole 
record in which ihe match is found is listed on 
the screen. Matches are not limited to the 
name line of the record. For example if 1 
would enter ADDRESS NOR <cr> 1 would 
gel the Norman Rockpoorly record and ihe 
Sam Spade listing because the NOR search 
string would match Norwalk as well as 
Norman. The feature of matching anywhere 
in the record is useful, and not just a nuisance. 
For example you could fmd Ihe name of a 
person lhat you happen lo remember lives in 
Ashtabula Mississippi, without remembering 
anything but the name of ihe city. Similarly 
you could find a record by the name of the 
company or ihe street. 

I have about 100 names in my data file, 
and il finds a name will tin what seems like 
less than a second. If 1 search for a name like 
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Anderson (common in my list, of 
course) I'll gel all of the records 
that match printed out lo the 
screen. 

I have visions of writing a 
companion utility to read the file 
and print each record skipping the 
PHONE information, to mailing 
labels, padding each record with 
blank lines lo a total of 6 lines. 
Thai is what is required lo print 
labels. Il has occurred lo me thai 
with this free form approach 1 
could insert notes after the Phone: 
line that would list to the screen 
but could be suppressed in printing 
labels. A small business could 
keep a client or customer list, or an 
engineering department could keep 
a list of sales representatives for 
various companies and list the 
categories of products sold by 
each. Another useful function 
might be to format the data from 
the file into a list so that a name 
and address book could be printed 
out from the data. 

I'll make it a rule Co add the 
name and address of anyone who 
sends me a leuer lo which I write a 
response, and keep it for a while so 
I won't lose it before I send 
promised information or whatever. 
I have in the past sometimes sent a 
letter to a reader and then a week 
later found a better answer lo his 
problem only lo find that I have 
thrown out the letter thinking that 1 
had answered it, and along with the 
letter, the person's address. My 
solution lo this in the past has been 
to include the address on my letter 
and lo keep a copy of my letter in a 
disk file, but sometimes I get 
carried away cleaning up my disk 
and delete a file too soon. This 
way I will only have lo clean up 
my name and address list. Il might 
be a good idea lo do a couple of 
versions thai would read different 
data files so I could keep a 
business address list, a personal 
one, and a Micro Journal one. 

I'll include the program 
listing for ADDRESS with this 
column. I might as well give you 
something of some little substance 
this lime since I rantad so about the 
"old days" above. 



LISTING OF FILE 



ADDRESS .LST TIME 15:45:30 OATE 01/19/89 PAGE » 



ADDRESS UTILITY FOR SK'DOS /68K 

BY R. H. ANDERSON 1988 

MODIFIED 1/89 TO IMPROVE REPORTING 

SYNTAX: ADDRESS NAME 

WHERE NAME IS THE WORD OR FRAGMENT TO BE SEARCHED FOR 

ALL THAT IS NEEDED IS ENOUGH TO UNIQUELY OR ALMOST UNIOUELY 

IDENTIFY THE RECORD THAT IS WANTED. 

EQUATES TO SK'DOS 

LIBRARY FILE IS NDT LISTED 



000000 
000000 6002 
000002 0100 



i 00004 ADRESS 
VER 



000004 A034 

000006 49FA 034610034E 

OO0OOA A005 

OO00OC 6650 (0005E 



OPT 

ORG 

SRA.S 

DC.N 

DC 
LEA 
DC 
BNE.S 



LIS 

SOO00 
START 
S0100 

PCRLF 

WFCB(PC|,A4 

FOPENR 

ERRORl 



GOTO START 
VERSION NUMBER 

START ON NEW LINE 

POINT AT FILE CONTROL BLOCK 

OPEN FOR READ 

IF NOT ZERO ERROR OPENING FILE 



• MAIN LOOP TO READ RECORDS AND SEARCH FOR NATCH 



00000E 


6152 


(00062 


MAIN 


BSR.S 


GETSTR 


000010 


A034 






DC 


PCRLF 


000012 


A034 






DC 


PCRLF 


000014 


43FA 


00881 000CE 


LINE 


LEA 


LNBUF(PC) ,A1 


000018 


49FA 


033410034E 


LINE1 


LEA 


WFCBIPC) , A4 


00001C 


A001 






DC 


TREAD 


00001E 


6632 


100052 




BNE.S 


ERROR 


000020 


12C5 






MOVE.B 


D5, (AIM 


000022 


0C05 


002A 




CMP. 8 


1' *' ,D5 


000026 


66F0 


100018 




BNE.S 


LINE1 








• NOW 1 


HAVE RECORD, SEE IF IT M 


000028 


615E 


100088 




BSR.S 


MATCH 


00002A 


4A00 






TST.B 


DO 


00007C 


6602 


100030 




BNE.S 


FOUND 


00002E 


60E4 


100014 




SRA.S 


LINE 


000030 


49FA 


009CIOOOCE 


FOUND 


LEA 


LNBUF (PC) ,A4 


000034 


A034 






DC 


PCRLF 


000036 


181C 




LOOP 


MOVE.B 


(A4) <-,D4 


000038 


0C04 


002A 




CMP.B 


»"' ,04 


00003C 


6110 


I0004E 




BEQ.S 


ENDSTR 


00003E 


A033 






DC 


PUTCH 


000040 


OC04 


00OD 




CMP.B 


IS0D.D4 


000044 


6606 


(0004C 




BNE.S 


NOTCR 


000046 


183C 


OOOA 




MOVE.B 


fS0A,D4 


00004A 


A033 






DC 


PUTCH 


00004C 


60EB 


100036 


NOTCR 


BRA.S 


LOOP 


00004E 


A034 




ENDSTR 


DC 


PCRLF 


000050 


60C2 


(00014 




BRA.S 


LINE 


000052 


0C2C 


0008 0001 


ERROR 


CMP.B 


«8,FCBERR(A4) 



GET SEARCH STRING INTO BUFFER 

SKIP A COUPLE OF LINES ON THE SCREEN 



POINT AT LINE BUFFER FOR RECORD 
POINT TO SYSFC8 
CO READ NEXT CHAR 

PUT IN LINE BUFFER 
IS IT END OF RECORD? 
GET MORE 
IT MATCHES SEARCH STRING 



MATCH RETURNS NON-ZERO IN DO IF MATC 
ELSE GO GET MORE RECORDS 

POINT AT START OF RECORD 

PREPARE TO OUTPUT CHAR 

END OF RECORD? 

IF YES, DONE 

ELSE OUTPUT THE CHARACTER 

WAS IT CR? 

IF NOT SKIP 

ELSE OUTPUT LF 

GET MORE CHARACTERS 

CRLF WHEN DONE 

LOOK FOR MORE RECORDS 



STING OF FILE 


ADDRESS .LST 


TIME 


15 


:4S:34 


DATE 


01/19/89 PACE • 2 


0000S8 6604 


I0005E 


BNE.S 




ERRORl 




NOT END OF FILE 


00005A A008 


ERCLS 


DC 




FCLOSE 




IF END OF FILE WE'RE DONE 


O000SC A01E 




DC 




WARHST 




BACK TO SK'DOS 


00005E A037 


ERRORl 


DC 




PERROR 




OTHER ERROR, EXIT 


000060 60F8 


I0005A 


BRA.S 




ERCLS 








• SUBROUTINES 











SUBROUTINE TO GET A STRING FROM COMMAND LINE INTO 
A BUFFER USING PC RELATIVE ADDRESSING 



000062 41FA 026AI002CE GETSTR LEA BUFF(PC),A0 
000066 A02D CET1 DC SCTNXT 

000068 0C0S 000D CMP.B IS0D,D5 



GET POINTER TO BUFFER 

GET NEXT CHAR ON COMMAND LINE 

IS IT CR? 



3d 
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00006C 


6714 


100082 




BEO.S 


EXIT 


00006E 


QCOS 


0061 


GET 2 


CHP.B 


l'a',05 


000072 


6D0A 


(0007E 




BLT.S 


GET3 


000074 


ocos 


007A 




CHP.B 


f'*',D5 


000078 


6E04 


[0007E 




BCT.S 


GET3 


00007A 


040$ 


0020 




SUB.B 


1320, D5 


00007E 


iocs 




GETS 


HOVE.B 


OS, (AO) • 


ooooeo 


60E4 


100066 




BRA.S 


GET1 


000082 


10BC 


0000 


EXIT 


HOVE.B 


10, (AOI 


000086 


4E7S 






RTS 










• SUBROUTINE TO 


SEEK A HATCH Bl 








' AND A 


LINE OF 


TEXT. RETURNS 








■ 1 IF 


FOUND. 




000088 


41 FA 


0244I002CE 


HATCH 


LEA 


BUFF (PC), AO 


ooooec 


4JFA 


0040(000CE 




LEA 


LNBUF (PC), Al 


000090 


2449 






HOVE.L 


A1.A2 


000092 


1211 




MATCH1 


HOVE . B 


(AD, 01 








•CONVERT RECORD 


CHARS TO UPPER 


000094 


0C01 


0061 




CHP.B 


l'a',01 


000098 


6D0A 


[000A4 




BLT.S 


KATC15 


00009A 


0C01 


007A 




CHP.B 


1*1', Dl 


00009E 


6E04 


[000A4 




BOT.S 


MATC1S 


OOOOAO 


0401 


0020 




SUB.B 


IS20.D1 


0000A4 


B210 




HATC1S 


CHP.B 


(AO).Dl 


0000A6 


6606 


tOOOAE 




BNE.S 


HATCH2 


0000A8 


5288 






AOO.L 


11, AO 


OOOOAA 


5289 






AOD.L 


11, Al 


OOOOAC 


6010 


(OOOBE 




BRA.S 


HATCH! 


OOOOAE 


S28A 




MATCH2 


AOD.L 


H.A2 


OOOOBO 


224A 






HOVE.L 


A2,A1 


0000B2 


0C11 


002A 




CHP.B 


• '*', (All 


0000B6 


6712 


IOOOCA 




BEO.S 


NOTFND 


OOOOBS 


41 FA 0214I002CE 




LEA 


BUFF(PC),AO 


ooooec 


60D4 


100092 




BRA.S 


HATCH1 


OOOOBE 


0C10 


0000 


NATCH} 


CHP.B 


• 0, (AOI 


0000C2 


66CE 


(00092 




BNE.S 


HATCH 1 


0000C4 


103C 


0001 




HOVE.B 


• 1,00 


ooooce 


4E75 






RTS 




OOOOCA 


4200 




NOTFND 


CLR.B 


DO 


OOOOCC 


4E7S 






RTS 




ooooec 






LNBUF 


DS.B 


512 



IF SO, WE'RE DONE 

COMPARE WITH * 

ASCII LESS THAN a DOESN'T NEED UPPER CASE 

ASCII GREATER THAN z DOESN'T NEEO 

CONVERT SEARCH TO UPPER CASE 

PUT IN SEARCH BUFFER 

GET HORE 

NULL TERMINATE STRING 



RETURNS ZERO IN DO IF NOT FOUND, 



SEARCH STRING BUFFER 
RECORD BUFFER 

A2 KEEPS TRACK OF START OF MATCH 
GET CHAR IN Dl 
CASE TOO 



HAKE UPPER CASE 

COMPARE SEARCH WITH RECORD 

IF NOT EQUAL HOVE OOWN LINE 

IF EQUAL COMPARE NEXT CHAR OF BUFF 

NEXT CHAR OF LINE 

IF NOT EQUAL START AGAIN 
START AT NEXT CHAR IN LINE 

COT TO ENO OF RECORD WITHOUT A MATCH 

GO AROUND AGAIN. 

MATCH IF WE GOT TO ENO OF MATCH STRING 
ELSE CONTINUE TRYING FOR MATCH 
SIGNAL HATCH 

SIGNAL NO HATCH 



LISTING OF FILE 



ADDRESS .LST TIKE 15:45:40 DATE 01/19/89 PAGE » 



0002CE 

00034E 0000 0001 

0003S2 4144 44S2 0000 

0003SA 4441 5400 

000J5E 

ERRORS DETECTED 



BUFF DS.B 128 

wfcb oc.b soo.soo.soo.soi three zeros and drive number 

oc.e -ADDR~,SOO,SOO.SOO, soo FILENAME awo zeros to HAKE 8 BYTES 

OC.B "OAT", SOO EXTENSION AND ZERO BYTE TO COME OUT EVEN BYTES 

DS.W 300 REST OF FCB 

END AORESS 



■ ADDRESS UTILITY FOR SK'OOS /68K 

• BY R. W. ANDERSON 1988 

• MODIFIED 1/89 TO IMPROVE REPORTING 



ORG SOOOO 
ADRESS BRA.S START GOTO START 
VER DC.W 50100 VERSION NUMBER 



• SYNTAX: ADDRESS NAME START DC PCRLF START ON NEW LINE 

• WHERE NAME IS THE WORD OR FRAGMENT TO BE SEARCHED FOR LEA WFCB(PC),A4 POINT AT FILE CONTROL BLOCK 
' ALL THAT IS NEEDED IS ENOUGH TO UNIQUELY OR ALMOST DC FOPENR OPEN FOR READ 

UNIQUELY BNE.S ERROR1 IF NOT ZERO ERROR OPENING FILE 

• IDENTIFY THE RECORD THAT IS WANTED. * 

• ■ MAIN LOOP TO READ RECORDS AND SEARCH FOR MATCH 

• EQUATES TO SK«DOS * 

' LIBRARY FILE IS NOT LISTED MAIN 3SR.S GETSTR GET SEARCH STRING INTO BUFFER 

• DC PCRLF SKIP A COUPLE OF LINES ON THE SCREEN 
LIB O.SKEQUATE.TXT DC PCRLF 
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LINE LEA LNBUF (PC), Al POINT AT LINE BUFFER FOR RECORD 
LINE1 LEA WFCB(PC),A4 POINT TO SYSFCB 

DC FREAD GO READ NEXT CHAR 

BNE.S ERROR 

HOVE.B 05, (Al) + PUT IN LINE BUFFER 

CHP.B l'*',DS IS IT END OF RECORD? 

BNE.S LINE1 GET MORE 
• NOV HAVE RECORD, SEE IF IT MATCHES SEARCH STRING 

BSR.S MATCH 

TST.B DO 

BNE.S FOUND MATCH RETURNS NON-ZERO IN DO IF MATCH 

BRA.S LINE ELSE GO GET MORE RECORDS 
* 

FOUND LEA LNBUF(PC),A4 POINT AT START OF RECORD 

DC PCRLF 
LOOP HOVE.B (A4I+.D4 PREPARE TO OUTPUT CHAR 

CMP.B l'",D4 END OF RECORD? 

BEQ.S ENDSTR IF YES, DONE 

DC PUTCH ELSE OUTPUT THE CHARACTER 

CMP.B l$0D,D4 MAS IT CR? 

BNE.S NOTCR IF NOT SKIP 

MOVE.B I50A,D4 ELSE OUTPUT LF 

DC PUTCH 
NOTCR BRA.S LOOP GET MORE CHARACTERS 
ENDSTR DC PCRLF CRLF WHEN DONE 

BRA.S LINE LOOK FOR MORE RECORDS 
* 

ERROR CHP.B 18, FCBERR ( A4! 

BNE.S ERROR1 NOT END OF FILE 
ERCLS DC FCLOSE IF END OF FILE WE'RE DONE 

DC WARMST BACK TO SK'DOS 
ERR0R1 DC PERROR OTHER ERROR, EXIT 

BRA.S ERCLS 



BLT.S MATC1S 

CMP.B I'z'.Dl 

BGT.S MATC15 

SUB.B 1520,01 MAK£ UPPER CASE 
MATC15 CMP.B (A0),D1 COMPARE SEARCH WITH RECORD 

BNE.S MATCH2 IF NOT EQUAL MOVE DOWN LINE 

ADD.L II, AD IF EQUAL COMPARE NEXT CHAR OF BUFF 

ADD.L II, Al NEXT CHAR OF LINE 

BRA.S MATCH3 
MATCH2 ADD.L II, A2 IF NOT EQUAL START AGAIN 

MOVE.L A2,A1 START AT NEXT CHAR IN LINE 

CMP.B »'•' , (Al) 

BEQ.S NOTFND GOT TO END OF RECORD WITHOUT A MATCH 

LEA BUFF (PC) ,A0 

BRA.S MATCH1 GO AROUND AGAIN. 
MATCH3 CMP.B 10, (AO) MATCH IF WE GOT TO END OF MATCH 
STRING 

BNE.S MATCH1 ELSE CONTINUE TRYING FOR MATCH 

MOVE.B II, DO SIGNAL MATCH 

RTS 
NOTFND CLR.B DO SIGNAL NO MATCH 

RTS 
* 

LNBUF DS.B 512 

BUFF DS.B 128 

WFCB OC.B $00, $00, $00, $01 THREE ZEROS AND DRIVE NUMBER 

DC.B *ADDR", S0O, SO0, 500, 500 FILENAME AND ZEROS TO MAKE 
8 BYTES 

DC.B "DAT', $00 EXTENSION AND ZERO BYTE TO COME OUT EVEN 
BYTES 

DS.H 300 REST OF FCB 

END ADRESS 



• SUBROUTINES 

» 

' SUBROUTINE TO GET A STRING FROM COMMAND LINE INTO 

• A BUFFER USING PC RELATIVE ADDRESSING 

* 

GETSTR LEA BUFF (PC), A0 GET POINTER TO BUFFER 
GET1 DC GETNXT GET NEXT CHAR ON COMMAND LINE 

CMP.B l$0D,D5 IS IT CR? 

BEQ.S EXIT IF SO, WE'RE DONE 
GET2 CMP.B I'a'.DS COMPARE WITH a 

BLT.S GET3 ASCII LESS THAN a DOESN'T NEED UPPER CASE 

CMP.B *'*',D5 

BGT.S GET3 ASCII GREATER THAN z DOESN'T NEED 

SUB.B 1520, D5 CONVERT SEARCH TO UPPER CASE 
GET3 MOVE.B D5, (AD) ♦ PUT IN SEARCH BUFFER 

BRA.S GET1 GET MORE 
EXIT MOVE.B 10, (A0) NULL TERMINATE STRING 

RTS 
• 

• SUBROUTINE TO SEEK A MATCH BETWEEN A SEARCH STRING 

• AND A LINE OF TEXT. RETURNS ZERO IN DO IF NOT FOUND, 

• 1 IF FOUND. 



MATCH LEA BUFF (PC), AO SEARCH STRING BUFFER 

LEA LNBUF (PC), Al RECORD BUFFER 

MOVE.L A1,A2 A2 KEEPS TRACK OF START OF" MATCH 
MATCH1 MOVE.B (Al).Dl GET CHAR IN Dl 
•CONVERT RECORD CHARS TO UPPER CASE TOO 

CMP.B I'd' ,D1 
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A place for your thoughts 
And ours 

Mac- Watch 

By James E. Law 



This month we will look at four items that will be of 
interestto those who use the Macintosh for desktop publish- 
ing. These include Dmwing Table, DTP Advisor, Metro 
ImageBase clip art and Grappler C/Mac/GS. 



A Review of 

DRAWING TABLE 

Graphics software for the Macintosh 



I .ast month I reviewed an inexpensive page layoui program 
and cone ludcdlhal in that case, ailcasi, you get (only) what you 
pay for. Thai's noi at all to say thai Ihcrc arcn'l any real deals 
around. There arc; you jusl have to look hard for them. As a 
matter of fact, I think I have found a real winner in a $79 (strcci 
price) draw program called Drawing Table from Brodcrbund 
Soflwarc. 

When you first open Drawing Table, you won't be very 
impressed. You will sec a row of menus, a drawing area, and a 
rather average drawing tool palette. Your respect for this little 
program will grow, however, as you discover all the extras il 
contains. In this review, I will assume you arc familiar wilh the 
features normally provided by Macintosh graphics programs. 1 
will primarily address the features that arc not offered by com- 
petitors in the same price range. 

Handling Objects 

Drawing Table is a draw-type (object based) graphic pro- 
gram. You may import bit mapped images, but they can not be 
modified since no paint tools arc provided. Drawing Table's 
tools can be chosen from a moveable and hidcablc tool palette. 
Doublcclickingany objact brings up a specification block where 
you set line and fill patterns ( 144 choices!), foreground and back- 
ground color, and line width (up to 1/2 inch). Double clicking a 



text block brings up a specification block where the text charac- 
teristics including font color may be set. 

The tool palette contains a rotation tool that can be used to 
rotate any object, including text. By selecting "Show Size" from 
the Option menu, the size and degree of rotation for any object 
can be displayed. This feature is very useful in free rotation to a 
spccificdcgree. The "Set" menu alsoal lows rotation in 90 degree 
increments (e.g., rotate left, flip up-down). 

Other tools under the "Set" menu for handling objects 
include "Send to Back or Front), Lock (or Unlock), Group (and 
Ungroup). Scale. Align, and Distribute. The "Align" option pro- 
vides for 16 different ways of aligning selected items. 

Sec II My Way 

Drawing Table windows may be viewed at up to 8 times 
normal or as little as 1/8 of noimal size. Zooming in or out may 
be accomplished through menu selections or by keyboard com- 
binations. A number of different Drawing Table documents can 
be opened at once and automatically ananged in any one of 6 
options so that any one of the document can easily be seen, 
selected, and made active. 

Handling Text 

Drawing Table allows text to be entered and edited. All text 
in a given text block must be the same font family and size. A 
nicc-to-havc feature is the "Case" option which allows you to 
easily change the case of selected text (e.g., all caps, all lower 
case, first letter upper case). The most outstanding text feature 
is the ability to bind a line of text to any path. This feature is not 
available in comparable priced programs that I am familiar with. 
To use Ihis feature you draw a polygon (e.g., arc, circle, box), 
enter the desired text, select both the text and the polygon, then 
choose "Bind Text". Drawing Table then gives you several 
options for how the text will be placed (e.g., centered or justi- 
fied). The text tlien appears along the selected path. The polygon 
can be made to be visible or not visible. The tcxtcannot be edited 
whilcboundon a path butyoucan easily unbind, edit, then re bind 
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the lext. This is a handy capability for creating logos, flyers, or 
other eye-catching publications. In a few of my trials, the leuersof 
the text did not look evenly positioned w hen printed on a PLP laser 
printer. 

User Interface 

The thing that impiessed me most about Drawing Table, was 
its well thought out user interface. For example, as your cursor ap- 
proaches any object, the appearance of that object changes to let 
you know that it is selectable. Select any object then enter COM- 
MAND plus the "=" key and select a different object. The first 
object is then replaced by a copy of the second object. In a similar 
manner, you can make any selected object assume the characteris- 
tic of another object (e.g., line weight, fill pattern, font family, font 
size). By changing the keys used in conjunction with the mouse, 
you can specify exactly which characteristic will becopied. While 
this feature will take some practice to memorize the various 
commands, itcould be a real time saver. T he feature I liked the best 
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An rumple of Drawing Tablt'i ibiltly to bind leu to ■ pun 



wasthe"now yousee it, now you don't" tool palette. The tool 
palette can be hidden to provide a larger, unobstiucted 
working area. When you need it, simply press OPTION- 
COMMAND and click the mouse then presto, the tools 
palette appeais right under your pointer! When you make 
your selection, it disappears again. The final example of an 
unusually well done user interface is the "temporary selec- 
tion airow". While using any tool, you may temporarily mm 
the cursor into the selection arrow by pressing the OPTION 
key. Now that's a neat feature! How many times have you 
been in a text entry mode and discovered the text block is mis- 
placed or is too small. In most programs you have to go select 
the selection airow tool, modify the text block, then go back 
to the tool palette for the lext tool , geta text insei lion point and 
continue. With Drawing Table, you just have to press and 
hold the OPTION key to have the cursor turn into a selection 
arrow. After you make your changes to the text block you can 
release the OPTION key and the cursor will return to its 
original state. All 1 've got to say is, this makes so much sense, 
why doesn't all software provide it? Aminorcomplaintwith 
the interface is that the selection area around objects is 



unusually large making it hard to select object that are close to one 
another. 

Conclusion 

I haven't come close to fully describing Drawing Table but 
hope I have given you a flavor for its abilities. This program have 
one of the smoothest user interfaces than I have worked with, lis 
ability to bind lext along an arbitrary path is entirely unexpected 
for an entry-level giaphics program . If you are in the market for 
an object based graphics program, I don't think you will be 
disappointed with Drawing Table. 

Another relatively new product from Broderbund is DTP 
Advisor, a HyperCard-based desktop publishing tutorial and 
project management system. 

The popularising of graphics-based computers like the 
Macintosh gave raw desktop publishing capability to the masses. 



A review of 

DESKTOP PUBLISHING 
(DTP) ADVISOR 



PageMaker, a mouse, and a laser printer, however, do not ensure 
quality output. To the discomfort of DTP professionals. Ihc 
quantity of poorly designed and poorly produced publishing proj- 
ects has proliferated. Obviously then there is potentially a big 
market for DTP aids and training tools. 

DTP Advisor consists of several hypercard stacks. It allows 
non sequential study of a variety of DTP topics. The student can 
proceed both at his or her own pace and direction in exploring this 
material. Sound is not used. There is very limited use of 
animation. The screen images are attractive and easy to read. 

The six subjects coveted by the educational pan of DTP 
Advisor include: 

1. Planning • Defining your project and 
understanding your target audience. 

2. Project Management - Ensuring that 
your pioject is well organized, on time, 
and on budget. 

3. Design - Producing creative concepts 

and layouts. 

4. Typography - Typesetting for visual 

interest and readability. 

5. An Production - Refining and assembling 
material for the primer. 

6. Printing - Hiring a printer and under 
standing the printing process. 

This material is introductory in nature and its targeted audi- 
ence is the new comer to DTP. For example, only four Macintosh- 
sized windows are devoted to typography. This is not to say the 
material is not useful; it is. Justdon't expect to become fully DTP 
literate by interacting with this product 

DTP Advisor provides a variety of forms for developing and 
managing individual DTP projects. For example, layout forms are 
provided which can be used with HypeiCard ' s graphics tools to do 
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rough layouts. Other foims cover project definition, schedule, 
and estimation; typography and printing specifications; etc. A 
number of the forms have formulas built in (like a spreadsheet ) 
to calculate total costs based on parameters you enter. You 
probably will not want to use the forms as they are (either in 
HyperCard or as hard copies) but ihey may be good sources of 
ideas for the design of your own forms. 

DTP Advisor also contains a data base that you may use to 
keep track of suppliers. Anenny form is provided with a vaiiety 
of sort and print options. 

Conclusion 

If you are a newcomer to DTP and are a HyperCard fan, you 
may benefit from DTP Advisor and may enjoy exploring it. It 
does contain good information. Personally. I am not convinced 
that any HypeiCard training I have seen so far does anything that 
a good book could not do better. 



A REVIEW OF METRO 

IMAGER ASE CLIP ART 

Professional electronic art from 
Metro ImageBase, Inc. 



program that imports graphics and they still printed shaipand 
crispat 300 DPI on my non postscript laser printer. Of course, 
either TIFF or PICT images can be re sized (within limits) 
without serious loss of clarity. 

Some of the other topics offered by Metro ImageBase 
include: 

• Newsletter Maker 

• The Four Seasons 

• Exercise and Fitness 

• Weekend Sports 

• Computers and Technology 

• An Deco 

• Food 

• People 

• Travel 

Metro ImageBase clip an can be used with any Macin- 
tosh. It must be us#d with software that accepts TIFF images 
or software which can convert it to another usable foimat(e.g., 
PICT). Each package is provided in a plastic case with a users' 
manual and an image index. 

Metro Image Base is providing a real service to the 
publishing professional in providing this high quality and 
diverse collection of clip an. If you are teady to step up from 
the jagged bit-mapped images of the past to take advantage of 
your laser printer's resolution, I recommend that you strongly 
consider this product. 



Clip an has come a long way since those early bit mapped 
images that we pasted into Mac Write documents. We were proud 
of the resulting works of an in spite of the jagged edges that went 
with 72 DPI images. Well, our expectations are higher no w and 
vaiiety of companies like Metro ImageBase, Inc., are doing a 
good job of satisfying current needs with relevant, useful, and 
high resolution (i.e., 300 DPI) images. Color clip an is also be- 
ginning to appear. 

Metro ImageBase supplies 14 packages of 300 DPI clip an 
for the Macintosh and MS-DOS environments. Each package is 
$145. The Mac versions are in TIFF formal. Each package 
contains 100 images in compressed foimat on six 800k disks. 
The Unstuff it DA is provided to decompress the images. The 
typical image is about a quarter of a page in size, occupies 70k 
compressed and 250k decompressed. 

I examined two packages entitled Business Graphics and 
Report Maker and was impressed with the quality of the an. 
There was a little too much tepetition (five or six images of 
people talking on phones) but with 100 images per package, you 
are bound to find something to meet your need. Other reviewers 
have concluded that much of this an is dated but I didn't find thai 
to be the case. 

TIFF images can be modified in programs like Image Studio, 
Digital Darkroom , and Canvas. There are still a number of word 
processors, however, as well as desktop presentation programs 
which cannot import TIFF but I did not find this to be much of a 
problem. I simply opened the TIFF images in Can vas and saved 
them in PICT foimat. I could then use them with almost every 
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A Review of 

Grappler C/Mac/GS 

A 9 Pin Parallel Printer Interface 
For Macintosh 



In the world of computers and printers, information can be 
sent or received in two forms: serial or parallel. Information that 
is sent serially is like a railroad (rain: each message isa single car 
that arrives separately as it comes down the track. On the other 
hand, imagine an eight lane super highway with eight cars 
traveling side by side, and all arriving simultanaously. This is 
how parallel information travels. 

Normally, the Macintosh, Apple lie and IIGS computers 
send out serial information, expecting a serial printer. The 
Grappler C/MAC/GS is a unique primer cable that actually 
converts information from serial to parallel. This conversation 
allows you to connect your Apple to a parallel printer instead of 
an ImageWriter, thus increasing the number of printer choices 
available to you. 

I had a chance to buy a used Epson MX-80ata really low price 

(SSO). The only problem was that my Mac only wanted to have 
an ImageWriter hanging off its back. Grappler was the common 
denominator in my complex equation of interfacing the Epson 
and my Mac Plus. 

The 9 Pin Parallel Printer Interface for the 
Apple Macintosh 

This is the most transparent, easy to use interface to connect 
your Macintosh wilh your parallel printer. Why? Because it 
simply takes the Apple ImageWriter code fcam the Mac and 
converts it to the code your parallel printer understands. The 
Mac thinks it's talking to an ImageWriter and the Grappler 
handles the rest 1 Tie Grappler C/MAC/GS gives you Mac-like 
output on dozens of popular 9 pin Epson or IBM ProPrinter 
compatible printers including: Brother, Citizen, C.Itoh, Datap- 
roducts, Facit, Fujitsu, Centronics, Okidata. Olympia, 
Panasonic, Seikosha, Star, and others. 1 Tie Grappler C/MAC/ 
GS also supports color printing on color models. 

Intelligent Printer Cable 

The Grappler is actually an intelligent cable that links your 
Mac to the printer of your choice. One end of the cable is a 
standard mini-DIN 8 plug which fits into either your Mac's 
modem or printer port The other end, which plugs into your 
printer's Centronics parallel port, houses the Grappler innova- 
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live electronics. You just set the Grappler's DIP switch for your 
printer, plug in the Grappler, and you're ready to print. The 
Grappler takes care of translating the ImageWriter code so your 
printer can understand it. 

WHAT'S IN THE PACKAGE: 

In addition to the manual (which is very good), you would receive 

the following with your Grappler C/MAC/GS: 

1 . One Grappler C/MAC/GS unit with Dip Switch. 

2. One Apple lie converter cable. 

3. One 5-1/4" disk (Apple lie & IIGS utilities) 

4. One power supply. 

The Intelligent Connection Between Macs and 24 Pin Dot Matrix 
or Laser Printers Grappler LQ works with many popular 24 pin 
printers such as NEC, Panasonic and Epson LQ, by utilizing 
Apple's powerful ImageWriter LQ driver. It also allows you to 
use your Mac with HP compatible parallel laser printers. As long 
as your software works with the ImageWriter LQ, it will now 
work with a wide variety of high quality printers, trunks to the 
Grappler LQ. The Grappler LQ is fully Macintosh compatible, 
printing both graphics and text, in portrait (vertical) or landscape 
(sideways). 

Serial Mac Interface for HP DeskJet and Laser Printers 

The Grappler LS is designed to give you freedom of choice in 
printer connectivity for your Macintosh. The Grappler LS con- 
nects your Mac to HP-compatible serial laser printers or the 
innovative HP DeskJet 300 DPI inkjet printers-retail under 
$1000! 

Transparent To Software 

Since iheGrapplerC/MAC/GSusesihe ImageWriter II driver, 
it is compatible with all Macintosh software supported by Apple 
printers. It is also completely transparent to the user. When it's 
time to print you simply select the ImageWriter icon in chooser, 
and print. No matter which pt inter you use. the output you achieve 
is similar to that produced by Apple's ImageWriter II. 

The Grappler is available from: 
Orange Micro Inc. 
1400 N. lakeview Ave. 
Anaheim. CA 92807 

to order call: 

1-800 223-8029 or for the nearest dealer near you. 
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ULTRASCIENCE SAYS THANKS 

Thanks to the 68Micro Journal for being an excellent OS-9 communication port. Thanks lo all of you OS-9 folks who gave our PC68KI 
coprocessor such a rousing reception when it was announced last month. We knew there was a great deal of interest in placing OS-9 into 
the PC environment, but we were pleasantly surprised nevertheless. In appreciation for your support, we will make a maximum effort to 
sec that Lite PC68KI product remains part of the cutting edge for OS-9 development and mass marketing. A full featured version of OS. 
9 2.3 is now available for the PC68K I. We have also made a number of enhancements lo tlic PC68K 1 specific software. Disk access is now 
even faster, and high-performance S 1/4" SCSI disk and tape devices with capacities of as much as 2 gigabytes arc supported. The code 
thai dynamically allocates Lime between DOS and OS-9 has been further optimized, so thai persons using DOS concurrently with OS-9 
will notice a significant improvement in throughput. Drivers for the twelve OS-9 serial ports have been improved to better handle process 
control inputs. 

Unfortunately. lJic PC68K 1 has not made everyone happy! So, for Uiosc of you who do not now own, nor probably ever will own a PC. 
we have a present -- OS-9 for the MAC. We hope that you will be as pleased as the PC/XT/ AT users. Call or write for your specifications. 



FACETS 



ULTRASCIENCE Ofc.. QibM LaAoraloXM. Inc. 

I Si* Wilnwtte Avanua. WUrneftt. IL 60091 

Talapncna 31Z/2S6-0O8O 

Fax 312/256-0097 



The variety of specific applications which can be built around the OS-9 
operating system IsRmitless. The densekeme I ai id interlinking core modules 
strike an optimal balance between llexibility and remarkably elliaenl real- 
time performance. OS-9 also provides exceptionally powerful inter-process 
message passing capability, hardware independence, suppoit lor essen- 
tially all tse major high-level languages, and it gets better ail ihe 

lime. What more could you wish lor? 

Ultrascience provides powerful S/R Facet 1 " software to enhance your 
interface wilh OS-9. to facilitate rapid application design, and toexlendOS-9 
hardware independence lor peripheral devices. The list at S/R Facet™ 
software is open-ended, and suggestions are always welcome. 



Brief Descriptions 



S/R TICTOC - I* en acronym tor Tomvnel Input Convention ; Terminal Output Conversion ' 
The TICTOC Interlace is limpter to use. y 91 man powrtul than temeape TICTOC nevtnEuee 
dttterences between terminate, even major a'fferenoss, soeitensn/ety that snhancsd screens wal 
dapisy pnjperty without programming changee Using TICTOC. Ih# seme program wan dtajfiiay 
Danecfly and bnTlienfly on a Wyse 60 (embedded mode), a Um (non -embedded mode), and a 
VT220 (ehensosr mode) TICTOC ahw eotr»erte input trom terminals, psrmrttjng tf/bv«ta t» 
DaaoapM<>ynairiicalryioiharao>lnma<**olan>M»<a>on T he unified, wee cvdwad.sta/via/o 
TICTOC commands provide cuisor coniroi. visual enhancements, graphics, luncfton and edH Kay 
bwtelalions. auxiasry pot and prlrrer controls. . lor an evsrgrowuig arxary or "terminal 
nandlens" New nancteia e/e being ereaied all the ante, and custom rvsntsore a/a easily created 
u»r)g the f»wertu I TICTCC MAKER. 

SiR SHELL • The Bogma SheB a lorjety mponaiM tot the current suss 01 UNIX. K la a 
•eHiestaollsned. command processing , program language; oontptete wtitiwudcardng. vanablea. 
pioasnea. redirects, watt, structured riondiaoriats. operators, oactdjefcx. urrn-cctertoe adapted 
the Bouma Shell tor OS 9 Powerful and easily learned SHELL should thaM ba a pan ot avsiy 
O&sevetem 

S'RCRON - permits you lo sal up a set ol functions wntcfi are 10 ba perto/roed automaacaiJy 
by ihe system at ihe limets) you spoofy you may sal lunoione lo executoonca. or peiiodicapy. 
at e partms&r tims-oi-day. day-ol.wMk. or msmh-ot yea* T>ara is no ants' to the number ol 
opetsftona you can Queue up, and may can be esiabu&hed to/ as long as a year into the future 

S/R XDIR - orev>*es an inasrectrve graphs display ol ytxir He dfrsaonee h dfepMyi munipn 
lies end drraaonee . you can wa& along any diredory paih and gel an instant view ot the file* In 
the directory xdir wu opoonuiy ctsputyiiie aitnbutessueh as eue. owner, data, e/r/w lege, etc 
SM/enes lor else based on a wHa<card, tegular enpreselon. can ba made raonhaly. and/or 
wttNn selected taractonas Fifes and directories can ba (named and then used as input to any 
OS/9 shea command A VTTtEE (secure allows you lo sea a gnaoic anptav ol your avectciry 
structure, and a mat) mode ol XDIR mamas n behove like vie UNIX Una. so tM) taaitama 
malthas can be used as standard Input tn a pJpasna com mend. 

S/n MENU • is ih« sjMH way lo attaUish a uiendyinienace barwaan rdunan andtha 0SV9 
syvsjm. Me/iu satocsona am dehnad by irte. saiactfdn key. and In* OS/9 system command to 
be eiscuted; MENU does th« m « baiancaa your menu OMplay by saiaalen coum and Ma 
length, drees pretty boxes. Inserts menu headers end daieAime . you select the eryte. A single 
keystroke a an ihat a n»c*»a/y 10 asleet an opesn irom a compielea menu. Since MENU can 
execute any OSV9 commend. MENU a/> invoke another MENU, thereby permjnjng untimJied 
nassng ot menus. 

S/R C PIO - Mooes data in and out ol sis/went CPIO lormer lor imer.tvsiam i/inaVjr end tape 
or floppy storage 

SVR TAR • Moves data m and out of atanaanl tar lotmat kjr imsxystem tnnster end tape or 
toppysurege 




HARDWARE 



Hundreds ol gates, thousands or gates, millions of 

gates It is hard enough to find a broken one: but how 

does one find the intermittent one, ttieonev/hioh Is sansNVs 
to temperature, voltage, or simply has a mind 01 its own? 
Board swapping can be a poweiful troubleshooting tool If 
you have sufficient redundancy in your system or systems, 
and sophisticated logic probes and bus analyzers can per- 
form wonders. 

However, a realty good diagnosis always makes any repair 
easier - often trivial enough to complete in ttie field without 
test equipmenL Ultrascience thought it would be nice to 
offer a set of do-it-yourself software toots for diagnosing 
hardware failures: someding really easy to use. something 
dial would make it possible to use the sophistication ot an 
OS-9 computer to diagnose itself. 

Brief Descriptions 

S/Rcput«at - oxorrJeeo Ihe MOXXm aster CPUehanmh anextoneh/e battery of MWOKHaCPli 
teste (e.o-. addressing r*x**e; arithmetic: data movement: b/anohlng instruct/one. exception 
pipcmssjng; end memory management, rf ono Waes o ; etc). Pass-la* Is reported 

S/R IpcMat - challenges the noosing poini aa^oaastM vnth an airay ol hincton testa (e g . 
move, tsave. Irestoi; status register reads end writes, exception nandMng for overflow, ale), 
cfaugned to detect malfunction pass tad is reported 

S/R d rant test • Isoe Oram wtth an Intense sertoeof chalenges. designed to lest tot csmpkn 
gate imenjcton end whaan tasuraa, as wee as suncta •stuck" bto The addressaa ol any anon 
are reported 

S/R tiosnt - ims any rwoesrtat I/O pots or a eyassni against one anomw to axtflrra tow 
coriral and data integnry AT 25fi ASCII chamrtacs are tnxnEtvnod In bolh d/roOcxB and Btroo; 
are reported. Both XONJX0FF and tuudware low concul. DSWOTR or CTSiCTB. are also tested 
Emxs ere reported. 

S/Rdkt*»t-compa«sthe«ys^n,<»c«»v>ihedssssm1ltmecVDUS. The «d> rate error oT tne 
eyjlem dock wtttl reaped to tne date and bma crxu* la isponsd Fbn In bKAgrevnd oMeet w> 
dynairsaafy change tha tick rata ot tha erstem otockeo«t*t the tyauvn »me w« track the ome ot 
the data and sme dicuH. Tres method of keeping the syssnn ante cunmd ai aupattor to resatsng 
the system clock m e step tashkn m most ayassma Ittapana ng upon tha eyatem dock imenupt 
rate) csnan wii mainssln me synem dock wMen 5 aamnds ot the daw and ama olrcut. 

S/R ttckftx - seta tha aystem time-keeping apfharei Hck me. 

S/R Up* Wat • rectrda and comparee aa Me ASCII dundere In a user epecttod number of 
Upebodia. Errors ere taponad. 

SVRdlekWat-pentonraehip^spe^reWtfeJttaMocka onaotek Any niplaped bkxka and 
newly detecurd. deVaive rjtocka are nspaned. 
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68070 and 1% Evaluation Card 
plugs into IBM-PC 

Compusense has launched an evaluation system for 
the Philips SCC68070 16/32 bit CMOS highly 
integrated 68000 compatible microprocessor. 

The PI-68070 includes a software monitor with 
debugging facilities and support for the integral RS-232 
and the Philips PC bus. 

The system is on a standard PC expansion card with 
the 68070 cpu, ROM, RAM, PC EEPROM, the PC 
bus interface, a bus expansion interface and connectors 
for the RS-232 and the PC bus. The bus expansion and 
PC connectors allow custom hardware designs to be 
interfaced to the 68070 and tested. 

Standard 68000 software development tools are ussd. 
A PC based cross assembler is available and compilers 
for language such as C and Modula 2 can also be 
used. Programs are loaded from the PC via the PC 
interface or the RS-232. 

For more details contact: Stan Opyrcbal 

66070 SUPPORT FOR THE PC 

COMPUSENSE Ltd of London, England announce the 
PI-68070, the first PC processor card to use the 68070. 

The 68070 is a highly integrated 68000 compatible 
microprocessor, produced by Philips, and features 
on-chip peripherals including: 
=» Memory Management Unit (MMU), 
» Universal Asynchronous Receiver/Transmitter 

(UART), 
<=» Timer, Direct Memory Access (DMA) channels and 

a. PC BUS. 

The 68070 is at the heart on the interactive compact 
disk system (CDI) being developed by Philips and Sony. 

The PI-68070 supports the 68070 for general 68000 
development work as well as the special features of the 
68070 and the PC bus. The PC bus is a two wire serial 
bus connects a large range of inexpensive peripheral ICs 
produced by Philips. 

For more details contact: Compusense Ltd, 

68A WiHoughby Lane. London N17 OSP 

phone: 01-685 3300 Fax: 01-601 2640 



AUSTIN. Tcm». April 5, ]f*9 — Mank'i I fciiyunn Fnxm Graf today — ' 
meenOahtUr) afi » MKmnkB«(U>6tD}0((l3D) °*^>oxui TV or. m^nnu 

often Ac taaM doc* tattd in xtn UO) . «p*~fa i ill OX aod RISC pnrkro m the 

ourtrt Tar chip dettveji tl HIPS <<UUk» tmmnkiB pa md) «■ perfommnM, oovtteiK* rf 
•II mmc«lcBil pnmn tva»ok weal 

TfaJOMMiOMbinaoufaiujecJto I una HCMOS (Hifh-Ptrfaaw** Qwnplmienliiry 

Md»IO«MiSmw)* AMdp p. OMKlHilltficHwaJNotJonil puan to fee (onrfutTb below I 2 

Uae rairaJauiiz, Ac JJ Mil Oft ihc M« pen u uprose eetapKibli wiih ill 

■ in ModoU'i 6(000 ounlly Tm» oompaMulip tOPW tat BtW pen 10 KXOI J » 
bUUofl 32-bUaonvojt bale, caned La 177? win the lAKkc* of the firel 60000 m*t««c«,<im 
Thc»Mhimk»ofl««(DO,l»jprov»toioi|» perf^a^ parfc for l S100 oUUon tadvsc 
out thai Inckida CfmtM from Apoilo Cm^oier. Apple Coraeaier. Hcwko Phckard, NEC. NcXT. 
Sony Mk>s7ioitt ttn Sei UsDibjueirl 



"0«f 50 MkxOMclce/tjr pun vi «t» 
deKtv of manucma of MsVDtt » 
do* ocw s*i allowt oof 



ahead of ourexvT^xOran.'uaJJacfcW Browne. 

Pttcaca Group (A (Mtta, TcjujI "TV "feed ,rf 
ryaemj while n^rcvunt j hocv 



•nieWMKiOM torn feral (nope. c«M»y 
qoonaofduara' Toe pen o (mood a JAJO (or m«fa cana 

ljjc»e<i.rAJ«llaici«J<aBd(caa«e»rfm6W«3(0«5|oa=»j<u»iu.iJicor»evl 
naM or die MOOOtasllj to aUans » (he 0*0. ihc 6(000 (eonty crosst of e* o«m 
t»IO,6SCnO«*l6»» Alt oKKaaKZBjn In ihcfmh/ are ajhoao oiartnk. alkwiffa 
• »} bUnaa eoftaont buc toaafrai ho oat ajaaa a n the oca. The (M00 (ami; It 
endoed (or acattna. die -***■*- ad fjwan oajdosi. Aaadatf to fcfcOop. ■ muter 
nntfaefc Rmtbcwd tflScaaCUra. 01v% ttc (000 arAronunE fDaai nnc dun 63 pm*oi id 
lUoaaja0l)raHBprleal(roo>SlIJPOO|oS1OaO(». Tbc 6M00 utnomaii ire Mai ajaj 



hfcajotol nil bUlka SemKondu m P fc t hax i Sccno 
Doducn Oo«» (Aunts. TeuiX ii • pal of 
fendbnadaa topaaar c/ac jaji c a cajrl fa |>Bc 
■hut 30,000 device*. 



Aiu.1, <»Mch Includes the 
toe The eenvany u the 
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ftoaha ooorfoctta to Mfcaaa Wb*. KrfMoa ■ g( a. bufiutx ««iW nnraaoaM *. 
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Distributed Real-Time Multiprocessing 
on an Inexpensive 68030 Bated VMEbus Board 

Mid Eaaploye La^Can Kecbnoa Is Achieve 
l\J\rf*±lsmA Hn«p sahIuOki end J2-BII Dual Pott RAM 



CAMPBEU. CA., April 2S. 19»» — FORCE CDMVTBB CFOJ3 nbUa . ™«, 
prfnvu» toeek* mark lor 16.7 and SsMrb 324* mus^uasstap. on the VMEbua. 

The CPU33 crnja^asien the use of gate army* past o^-errkvrd manutadunrxj |p 
achieve a pricing structure below ctsrsjeabva products. "We e petmras ly set out to croft a 
6m7A>iawd fncatfpa-hnmfcaBBjaj engine thai eapkab tecHncaogy as wej as the moat 
wawtxaak manufbdurtag methods." said Wayne Fischer. 0are«*» of ►**«*» CPO-SJ 
pricing beak* bdow «,4fl0 

The CPU33 often Onpnoatva watura to (kedgners of high u**famv*ese. cost -serutove raeV 
ttme tttnutitm. machine and ptoobb ssngtj lfc ea . robot** opd wostty ■yfSkn* , amono 
many other Industrial appaotaam. The CSV33 nsaura a oaa a ja atla na Hai message brood 
asritno aaaSaaaa Haa which anebkn m<iH?ma*v*j via message exchange between up to 20 
CRY The board also prcMd© moaboa li ita u u p bi and ue ib ia s 1 MB of cvybaAid chared 
memory that can b* maal by other pnamon across the VMEbus Tha CPV33 aao of 
fan one poratei and Iwo serial I/O pom; one version Hdude. a socket for ail optional float 

rbdser tatd the CPU33 b aimed at Mistrial 0£M» who have been using boa .leva) 
soejabro for oruJHtUAa*) TGswei (he Paab oarformanaa pha cored sriectkvkl and 
l/Ooaoabav of the CPU-S3, thee* maAiaTachaan can now bulk) a tatkxed eokrton 
ratfwi then buy a 'oaTRprotrAa In a box' * FWhes repeated a pradkflon met designs 
Ike the CPU-IS are lb* leading edge of a new era of daalgn In »*lon VMEbutbesed 
dBrvkadhsd aysttms aayaa ai m e r l in i d afd cuxfaen systems and proprietary eokittons.* 

"In rmAprcraxiIng archnactura . there is a general au aj i y j Vn that m*"age «- 
Changs and maltais. fadSUes are eyiuejjaaA uftlh high cost and high unlmm mj.' 

Fbdm eenaiined The CPU33 t» our second design In a serves that prove* that 
modenre cost ccejanitm can ofter al the Mrne arthluniural benefia, 7VlM-to-fnarV<1 
•41 bt much inortar. and nsk **1 be murJl town " 

Slandard Feature* Are Inproafvc 

Tha CPU J3 1 laarvru Induce 

• 68030 32 on mrooprDoauor. 16 7 or 25 MHi operabon 

a 68882 3Z-bttHoa0ng petal oganj ae nj . 1^7 or 25 MHr openulon [optional @ 
1*7 W>fc) 

• 1 Mbyli of dynamk RAM ItveMrn memory] uaing 2S6K X 4 organiuaon 

a rigrt-rjerformanot 32-ba DMA oonsoler - high speed data Irarufm loCAry and 
aooai ne VMEbui. 32 byte Internal FIFO for bunt DMA 



32 Kbyte t» RAM 

• 2 uht EPROM todiea (28- are) 32-pin JEDEQ for up to 2 Mbyan of Morage 

• VKFJrUIS technology In FGAOOC. a 22.000 gate ASIC which prrMdaa inaiinji 
broedcaFtln^. malftxw Interrupt* and a oomprthenitve VMEbui Interface 

• 2-channel FORCE Menage nroadcatl to up to 20 CPUs iimuttAneoutly 

a 8 pvBlfcoe Iravrupr* (In addraort to 7 r*mea aaawed at the VMEbui rytram 
■tvajQ 

• FUI 32*it VMEbui Wrrfaur (A9204/I6. D32/24yitV8); lupporo unaagnad ban. 
fen aiidRMWacca«»a» 

a Slot 1 navSora Indudi SYSCLK dnVa rot) y e ngaaa and aupporl for ACFA1L 

•ndSYSFAIL 
a 4 level arbns, with eonwara Mlerrabai arfctozeVsi mode: reset tknaota b alto 

• IACK daisy chain drrver 

• Real bme dock with on- board battery backup 

a 2 serial channelt provided by use of the 68S62 Dual IMh/anal Senaj Cora- 
munkairorit QarotaVr IDUSCQ These channeb are available on PC as wH as 
bom the front panel 

• 2 Parallel Interface. Timers offer a 12-btt parallel port and 2 24-brt Bman 

• VMEPROM real time PD06 kernel. monKor and dabugarr 



CFU-4J a Wat a aae j bdssdaa vstLTHOM 

EnltandT, tha UMfutnes of the CPU33 b VVEPSBsy. a fcae laiMhe ccanakej eyeaari 
aamal that akx> toraalaa B ««,»» and debugger h b aiabslad In EPBOM as yte« 
opafaaVas af i aiaiaS|i as soon as tne boon) b baatrwad hi an ocftV* BasdaaW sa 
VaarpprjM la baaed on POOS, a pnemhe rip a ealbaj eyatmi from £yr*ng Reaaar d l 



THa OV33 wH also be ovastabij lor use wbtt meo-pany realtime eystrm and Iter- 
neb, hekaSng WWfcrfa, pSOS. VXTXS2. OS» and PDOS. 

PMaa • AaaalataOIre 

Atvenkei of tha CPU33 ere available foe tnmediat* dafvaav cVpappad with a 
167MH» tuno, aw CRJ-33XN b ceiced at $2350 (1 91 A <S4rb uenkal 
(CW^JXB) b prtcad al S3^D. 

The OV-.13 st areppnl web uauuiBliajtsrv* eaaaaTBay aSnri (1200 page manual), hv 
cajdktg ( K ta o s sB n deouk on hSa user a d a s (am and kernel ayeaaai caDs pmvWied by the 
vaamOe package. 

Alaaat fOftCX COMFWEftS 

Tha katdkig tnteBv>>ien> oValojier and rrawufaaurB of VMEbus products. FORCE tt 
now tn Its arvardh year Ttw onmpany haa u^liubiad 25 mmei ilmre Quarter* of 
proraabla orsntfon. Force b haao^iarand n Camps™*. CaJrcervIa with aarafdlortes 
at Wrsl Germany. France and the Uretad Kmgdom Sales, aarvkz and product suptut 
are provkaaj on a worUevsda beat*. 



CAREEN 68K bfings lhe power ol OS-9/ 
66000 in your IBM-PC 

Thehighp«lonnaneeA&W-ln-Board CAREEN 
68Kchangesthie character olyourPC fTom a 
simple documentation tool to a powerful real- 
time software development system 

If you want more informations. 
here is your contact address: 

LP Elektronik GmbH 
Ettishofer StraBe 10c 
D-7987 Weingarten 
West Germany 



Telefax: (0751) 53199 
^TeteptVww: (0751)52327 



PROFILER 

Discover .hicii functions .ithin jour 
C or osseeblj prograis take the tost 
tiie to run. An invaluable 
development tool for anyone sorried 
about prograi speed. 

For intonation on this product 
and our other OS-9 software 
development packages: IMP (the 
Intelligent Hake Prograi), STIPLDS 
(Artificial Intelligence Language), 
PAH UTILITIES and MIMDOKS [source 
code library) contact:- 



J 



DD 



PAI C01TS0LS LIMITED, 

Druuore, Doune, 

D Perthshire, 

HI 6 611, SCOTLAND. 

Phone (440 78685-261. 



, ADICON at ■ carauMng and 

^■V anglngarlrig fern providing i 

^^Pl rang* of aarvtcw, tjiducang 
AtjpV^^~~/ product at.iaj rrw alk'wii, de/ssgn 
£0 \ and dovo'opiTwoi. labrtcabon 
•aaW V pi pro m vpa*. lOrrwara, and 

cdrnplaw dDcurnantaSon tor OEMa Wa apa- 
cfattta In the toftowlng MOTOROO producta 

HARDWARE DEVELOPMENT 

■ 6805, 68HC11, 66000/20 

■ Single Board Computers 

■ VMEbus systems 

SOFTWARE DEVELOPMENT 



■ Assembly Language 

■ UNIX 

ADICON 



CONSULTING 
AND DESIGN 



1123 U. WahM a. MaVaiAaaj WT man 
414/276-6800 
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HP MfHOUWCES EARLY DCVXLOPH1NT SUPPORT PLANS 
TOR MOTOROLA 6B040 KlCROPROClflSOR 

Hewlett-Packard Coapeny today announced It la 
daalgnine llfacycle-developeant tool* for the Motorola 
61040 alcroprocaaaor. HP will provlda a raal-time, 
full-apeed emulation eyetea, a probe Interface to logic 
anelyxere, a croaa C language ayataa, a C- and 
aaaapbly-languaga debugger, and a eoftvare-teet ayataa. 

HP ballavaa that thla toolaat will offar daalgnara tha 
aoat extenalve aat of lntagratad toola for embedded 
alcroprocaaaor development available anywhere. 

Tha MC6I040 repreeante a laap In performance for tha 
HC4I000 family and at tha aa»a tiaa allewa cuetoaere to 
rauaa thalr axlatlng KC«Je000 coda. HP development toola 
alraady aupport axlatlng a ember a of tha MC68000 fully, 
including tha MC68020. 

"Indue try d amende real-time emuletion and analyala and 
opt la t tad eoftvara-development toola whan daaignlng with 
32-blt aicroprocemeora," aald David C. Dayton, ganaral 
maneger of HP Logic Syateaa Dlvlaion. "To our knowledge, 
HP la tha only vandor today planning to provlda all of 
thaaa toola for tha MC68040. ■ 

Motorola and HP hava exchenged technical Information, 
enabling early development of aaulation, analyala and 
aoftvare toola. Thla arrangement will allow earlier deaign 
eterte with the MC68040 ueing HF'e quality toola. The 
availability of thaaa toola will be ennouncad later thie 
year. 



The new emulator, which will be part of the HP 64700 
eariae eaulatore, will provide aupport for phyaicel end 
logical memory accaaaaa. Electrical end mechanical 
interfecee will be optimised for improved plug-in 
capability. Theee featuree will make poaalbla mora 
coaplete analyala and debugging of prototype deaigna. The 
emulator alao will have a fl revere monitor that will enable 
the eeulator to be hoated by any computer. 

HP will aerket a alcroprocaaaor interface to link lta 
HP 1650A and 16500A logic analyxere to the MC68040. The 
probe lntarfaca will provide a complete mechanical and 
electrical connection with tha procoeaor. Uaere of tha 
MC68040 will be able to track aoftware flow in MC68040 
■neaonica, and iaolata hardware probleme. 

The HP 1650A logic analyser offere 100-KHi timing and 
25-Khi atate analyala on 80 channela. Tha HP 16S00A logic 
analyser can be ueer-conf igured ea a tlaing/etata enalysar 
with up to 400 channele of generel-puipoee logic analyala, 
a digitising oacilloacope or a pattern generator. 

"Our loglc-anelyele aupport will provlda a competitive 
edge to early MC68040 uaere et minimal coat, beceuee many 
of them already own our logic enelysera," eeid Thorn* ■ A. 
Saponee, marketing manager of HP 'a Colorado Springe 
Dlvieion. 

Exteneive aoftware aupport ia planned. The Croee c 
language ayataa will aupport the propoeed AMSl c etenderd, 
aa well ae Motorola eeeambler mnemonlce, enabling; uaara to 
port their axlatlng code from previoue MC68000 deaigna to 
MC68040 daeigne. The compiler eyetem will compile aouroe 
code into highly space- end tlee-ef ficient executable code 
that takee full edvantage of the alcroprocaaaor 'a 
inatruction eet and addreee aodee. 



•HARDWARE DESIGN, BREADBOARDS, 
AND PROTOTYPING 

•SOFTWARE DESIGN. PROGRAM ASSEM- 
BLY, AND FIRMWARE IMPLEMENTATION 

• INTERFACE DESIGN AND DEVELOPMENT 

•MICROCOMPUTER BASED MEASUREMENT 
AND CONTROL 

• DESIGN OF SINGLE CHIP MICROCOM- 
PUTER BASED PRODUCTS A SPECIALTY 



MICRODYNAMICS 

P.O. BOX 2716 
WARMINSTER PA 18974 

V. 



(215)-357 6605 



f~ 



Fulfilling the needs 
of the nation's high tech 
community for over a 
decade. 

Leaders In Hardware 

and Software consulting for 

real-time military and Industrial 

applications. 



.IJCAtiriUH 
AI Micnsysicms, Inc. 
One Napcrville Plaza 
Napcrville, IL 60640 
(312) 416-2177 

Tomorrow's Technology Today/ 



RADON 



Use Your Computer To 
Measure Radiation. 
Write Or Call For 
Our Sensor Catalog. 




V 



For more information please cell or write: 

LaGrange Instruments, Inc. 

Kuchler Drive 

LaGrange ville. NY 12540 

(914) 223-3336 
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MoioroJa Annouftrti 6&J60 Kamih 
Ntw r^eaaJy Deti van 68020 WnfefUbon J*n*tf 



AUSTW. Texas. April 17, 19V*— Maawrda's M mym n PnaiictJ Group tudi y 
mastO ilb«ar3rbttifcvfc»«i»>eiBdKOBfcalikd««aral«pp(widfBi. Bated oo 
MctfcroU'i fKpulv 68020 nimB>M . the OCW 68300 family adds a bos! of i/tfAlmeart oo- 
chipfcaaoca toMqj the power of amperer tcrtjUbu to consumer and tmhisoial cntal 
applkackBi. Oenen) Mj»k> plara to uk the f»u6J 300 family ntewtber, the 68332. for futwr 
cwodOvc appifcuvrv. 

Mo»*al*'» 68020 (0203 Is ihc industry atandartf 31-WJ •Kfetom* for engineering 
•trtoattoMnndnuIrs uaer «r"pw«=">- The 63000 family is iho the mkjujiu.«axy- ofchok* 
to nobeddod afiplkaoona. wuhnKRtUo l3ooUlkB devicca inaulkd ia (vwaxnpuBr omd^cu 
luch U Uacf prtmen, KlepDooe switching lyttrxna and natou 

T6eW300 famtly bttikb on th* «m^*« erf tht 6SO20 In crjeapadol ury with the 66000 
CamUy f)ve» uaert kmnfeaie access ■> a wtvld**lc base of 32-oit scrVware and safari tools 
•bad} tooufcm. The 68300 family also vnksi tfK ftuwvliry umlanb set by MmidU'i 
JHCOSaodMCKB-btte 



■Pd at tow cod T^mdcrVy of« 



i ittyee 



■■■■■* ol a^xaeTf , aO taatjjTUBiJ an chip. This nflQtfJ fa a mtb|jafc*po^t pon 
ma) far htfft voaumt a pp a fc a dop soca as amass eatarojaaajesdismr*^ 
The 41332. eoro-sBifct, has hmsc daupv atowing a so adapt as derail) cvren 
I speed to coed the d— ign>g need* of an « hXjuij > *t g» o uinuu . 



MolofoU Introduce* a Low Con Evaluation System 
for (Vat 32-blt Mkroconlrvitcr 



AUSTIN. Texas. April 17. 1989 — MoacaoU i Mjctddkxesd Prodi** Group today 
aftnoancad a tow cow cvalaadcvi *y*»ni for in 32-bti mlaoDon (roller, the 68332- The cysatm, called 
the 4I332E VS. cnaftto hardware and aoftw-aK ensaaoen to develop appliabou and produces for the 
ocw m)q ia-» « ni U ter The 6S332£V$ U wppnraaJ by te MM PC and con^atf Uc enrra^ten 

The 68332. also introduced today, is the fin I 32-bit mimanmroikx Based on Monro) it 
68020 arienpBBBUV , <hc 68332 cunblzvi the power of ■ technical wrrbajuo wuh Uk 
nincisarullty of an enure rinrui t board on • *iAf)c cfap. A number ofanaicao and usduurU] 
aanpankt have already codunad the cvodoEV General Motw*. the wood's Largest mnpmny, hn 
d ptana to uotiae the 332 for (nanasjn i a vanefy of aunooove control fuDtnons m ttt new: 

ekauuU a martei ta the catalyst for the owana ckeopgo owrtxrplace," wd 
swage tad «rt one— ami of Monet* *i HanBDanttat Di«ision "With 
mr dx 68 332. dK device; will lansael to other o^«D>otf apptka&aaa The 
rysSBB erttl *Do* Ihvdwont and aoftwire dT**To» a>neahac thepovfaBl fovoV 32 




maia^U-tir 
"saMOary Daadaii ananl aaaajcr and vfec otcbIbu of h 
Hi""«H lr Drviaton. "Weaic dvooiy aaaa awy b the world thai can oaul or anJbttcUn; 
tram aoaiaDQUa to blj»VyeiOiiaa¥Ji Tf—rr ^atmhu a " 



Availability 

The 332uavaiUMc ODWUbrta-tamplint; Volonae pnalu.i>ai will bepo m oV hsurdi 
1989 Sample prtctff8«* toa o d o ntm it art for under SI25 HotorDtaalwhMavailabar 



A^AJtKSairml Ft*t*rt* 
Uaa 



i plaabvm caflad the 



boa. the 68300 bne 



wntooEfy odafBd ■> puiiidav fnsra^xv. 
. (hay reedy derjfaac Ceeoal f>«XBiag Unn 




roei«vecenpBta.iitt player*, phoaw a y t a rn* and a boci otawt^MX 



tasbeddkd Control: Powered by Motorola Mlcroeon troll era 

wttlk fOkfU|t' U£kaDn> *e valued for dVe» pvare procruiA* power* enaxdded oorniH 
apptkadom requuT much more than conveytdortaj perf anrancc ■ These eppiicaflcni denmnd a 



Key TechakaJ Ftaturca 

• I otajui Hf3#OS umx devi* 
■ 132 Pta PQF» p»cUf* 

• linMheetocaaiSwAwajpty (XKhnW typtcaf) 

• 2fc-by*aaof tttoc RAM orxtup 

. 3J.b*[ rjAu2tVoaan4 CftJ with addetf taavtiRa^s for ciaxronto apptadnn 

• IntcOieent 16-btt Omcr with 16 met pr u pa/Tr m hac chaondsand pin 

• Two tenaj VQ tub^tyvena 

• Oft -Chip po fn an i m hat oWpaehxi byte 
a SyMCtn fAtiurc p wa u .'e tg i 

• FuOyoudcdetlcrtwidt to* power capaHliry 



ATARI ST 

OS9 Protesional™ incl: 
C, Basic, Emacs, Kcrmit, 
S record download, CS9 to TOS transfer. 
Sculptor'*"-, Dynacalc 1 ", Stylograph™ 

8 Serial I'ort board for the MEGA ST 
12 bit Analogue I/O interface 
16 bit Parallel Interface. 
El'ROM Programmer. 

UNISON, 

T.J. P. Electronics Ltd. 

3 West Street, 

Scarborough, 

North Yorkshire. 
ENCLAND UK 
YOU 2QL 

Tel U.K. 723-378837 
^AX U.K. 723-500435 



fTMPJIER reRERERIALS 

TOR TOOSE WHO 
LIKE TO BUILD 
THEIR OWN. 
TOR MORE 
INFORMATION 
SEND A S.A.S.E. 
TO 

HAKLEEN FRANCISCO 
8332 PEGGY ST. 
TAMPA FL. 
33615 



ELECTRONICS INC. 

A MAME VOITU. BE MEMBER 

ROUTE 12 80X322 

INDIANAPOLIS. IN 46236 

(317)335-2128 

First to offer 0S-9 
68000 on the STD Bus. 
Full line of memory, 
serial, parallel, 
analog, digital, and 
video I/O. Pull 
systems too! 



J K. 
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Toe 6»32£VS cmufo of Am unto. A ml att JOany g . oikd Ac Bobieu Cart 
Cnfie <BCCX™iHM*«w*T n»ntf«tM2. 121 -Coy** of£PROM.64. Kbytes erf kAM aod 
• K5 252(nv TteBCC istbeeoreof dito km oim fevcfcccK&f lymn. auMiBg oand-a)onc 
r^oaDonof tbe6B333 on***-*-/*** Uk daref ibil<n card TheBCC orvetopno.1 (nirrface 

{BdDI)oon(BiuM9-bt68KCII a^nuan^kr and ft brnafcpol nt dfey wtocfc anUl iMrii 
lino tnd defect* hmtmt httii^rtfl u durtng atuUflor The plttfonn feowl h»s eocstd for 
extemAt RAM and U cued to anml the BOC lo the u*cf *l PC. 

TV 68332EVS can be used In afferent way*, depevtbv oo tfw ***** of pinn fleve toprnrw 
Far rarty *v«b*ba* of the 61332 » feanff*». the BCC t* plugged Md Ac pitffano bnvd. •hicn then 
amKb to tbe iwcr'* PC 

For OV mMU dn^naa <rf any appakaboB or product *C BCC dcve*u»}»™3» umfaa* 
p>U>tKAj onto the BCC tad ptegs onto Ac «•« i «*■* bowd. By then amang to Ok wt 
PCArough (he RJ» 232 pan. A. T t>y ryi wfD *•«•« d* 68332 op and nnnng. etntonm i to* loan 
r mA EPWOM Bad RAM far the f&m mp ofc pytend i to dcvckcnEto 
linen amis the A§333«»"^ ooche PC » thai hand ware nod K*wrre product* 
and tppltctdow deveJopmeni en begin. 

for later sages of TrtfirMnfTt andprodtxl dewdupmrm, the BOCXH pfi,t»«rp the EVSpi*ft»Tn 
tofrtsMHHojdM4byMCitni«lrtnMBrodw utcr'ivfn feoxd TV tugd tavd. wtih ■ 
%u/facc owdi 68332. ihc« tUowterautafior. vie the ' l e rV g nwwi (node" of in* 6*331 

Wben deve toper* wiih to show their taildi) ■ppHciDiiu lo cutiantn or o»de itow audfcncs 
mdtoui mvfting wdt > PC Buy can (*ofr*m the appltcaoon into dx EPROM oo board ihc BCC 
and ptugoV BCC UNOaojrfn lyttam The BCC u m a»npac\ b can Rt into a dcvclupcr '» jhm 
This onnpKvn* aafcfad r^tog i toamtUa thrv apeboeau m tkxk^nam t wtJwha 



M kjiurwfe l are ihc w u M ey tn of dtc caSOtBn bdnff> . wife (w J3. 3 bdlwn uU n 
(981 TVic em km^vi are abotfw br*Mn of a nalanik c4 prodtazn m the bonr aod oCTkr: 
Mx.tv»ivc owevo. f«cT>X ttatfnotilck, Cat * M l and TVi all drprjed on o c *j*amO ahro lar the* 



TV4*31iEV5 wifibec*uU6k •** pntonl twnpfe* of Mm 61332 bene foonnquarv i9tv 
The coci fat the cnorc trncn a ad far WOO. The BCC u available u i mod- aioctc tyfltsn u wOl 
ht •valanfc tdtft fBcn) anploki » (he fanrdiqianDi |9B9 ««ft die price ** M J33I 

Motorola. Anoomacvs Hird wire ind Soft wire 
Develop men I Support for UK 68332 

Tool* Speed Sot*** DwcVipinou for Rrw 32-t* MkavzwnJW 



AUSTIN. TtKA&. Apnl 17. 19S9 Seven cumptnfclt today announced »ioih< toriwinc 
dotfopotfi l tupport far Moo»ola*» new 6< 332 1332) nutwa-m trol lor CoenptoaS invoduCIQjt 
praductt are KewtenP*Aanl btamanu. [ntrvtCorp , Ready Synenu, Sofiwirc CompoMnU 
Group and Tcaffonu T*cy treproviiuii vvwusdcvt^M'*- 1 " wofa. inelgdinto^wnft*y llflB *- 
HTrt*r*. t '* j ** Afa * > <irf«*|F* «*■* onaaja tera . M*^i baa alio iU ted that their MD5- 300 
d^dEpDS tywiD «rU be available for 332 e iy la ami fci.jyiaia. 

The 33Z tujaixisJ «d*y . a oV woHd's fkm 32 bet adcrtunODllcx It » a ccrabnaDm of 
Mo*anaU"atBi^aAd 68000 lam^ j jm ^um a farm *y and os-cMp oenfeWrat*. ddnertadj ht|)t 
perivmanDB u to* oocL GcDErmJ Moan, tae •oU'iWpu avq>0), made pvbhV a» inienOwa to 
use the crop a* fuesc uaaajtala 

~Wah CRyoii Moavi T plans uuseihe JJZ *< know ow pmoWi u ptnarMeed lobtnwnEdv 
mduury kador." **d Gary OaokU, vice pnsldcm and peocnJ manaftr of Motorola'* 
MjCTWTvienpilrt Chvulon. Tboc *o(v*%k and hand ware loot* are incrjrr«l toouruiaiejyiooroaden 
the martc far 32 oil fnKJ0COD0t>lten.'' 



r 



Typaadiy. BTKr oc onPtdlcn have been 4 or I kidrvicodui require ludc wft*wt l k.^k ^ um^M 
wpport Ttwi«M»*0 y. A- and 8-oto device propama are wnilen in ihe tanpufE of ihc COnVDlier 
HifwcvcT. wfib 32 oil pi^ucn.toftwaredcvetopfrtrii la crucial BccasKChc proyanv dcUfned 
fox f/**e erupt an lirge and art wnncnlA* UnfUAee o*her ihantbai irfihrirarcraonDtjIlcr. i niOTfcer 
offooU. incJiadinf rceppUerk, easeonhn and flrwtaiorv *nr ramkd to ease software devt^eeantt. 
Tbac »e*«0 OMDfmaa ' pmhCD provide all ihenaxaary aaols to drvekp aofrware far Moloraaa'i 

rir«W« fWkarf'iLo«lc Amtyttr Ovutav IBxnldrr. Goto- ) hai anaowkAa a rea»- tame, I6MIU 
— ■ ii»j*i r/sBan. a oroas C lmfuafr tySBn, C bncua^ aod a 
vAvare teat ryoem. Tncae toota MD be twUablr la founb q 

la ftJBUU Corp (C^B*»Tdjaft Matt.) Ea doefceao g opmmzvuj Ce 
■iwi KDBicagPB ^^^J ' u *tf* "TT"****t ' ' f"T* J ** '*^*tfH| ■*■■■ —— ■> Thepraducti 
wOlocevaUabkiDlue I99» 

InoDiCotp (Milwaukee. wit) has dotkeaj) aCt«Af«atc crpu^oroplcr iritem. I UtfMl 2 
lanajwfe cKsrwane/Us ay^tRk. ao luemh*), lmguafa dcveHnrkx* »y»*eo> and a aouror fevd 
dabut^er Inmri 332 jGAewedeveloonagitproducta will be available tn June IWJ 

MotoroU'iI>tvckcflDcnt System* group (Aialti Tcxai) hu annoincq) the HDS 300 
dexiootB* lywcoi foe the 331 TheHDSO00*yi*r^corobo<rfabo>)ciw^'tCT.Cceai*pikr, 
aucTTMeifVikes and scoroe JcveJ 4*uurr,a JrvekifirBrnt moon. n twin cys*Qiu an emulator 
fflixfaile and *n asal yzei 

Ready Syifcwa (Samyvik. Calif) ha* Wafcod aneal-onie dawk^aiem lyum Tfte ijnann 
tnctudea a naoJo-ouaiag Ujt^I . ao «d**rcxd teal tsnr cUhu^pw and *7***n p*«*or. a teal aem C 
i k ^ iAyum toot P«*«*x «nd Ready '* ft©*-«i»d r*arysa and d^ Ready Sy*i™' 132 

I i I ^^^^ toots $K milil>i n> 

Softwn ClMUCTWUP GfOUP ISm Jom. Calif ) u pDUnt pSOS*. IS fkmdy ol rtal lime 
opeiAOi syudn uvj^ulmv la 4k )32- pSOS* Nordic i32 *»B be •vslifite w the kud 
qiunct of I9B9. 

Ttinm (Branfield, CWa) haiannmiKat Ok 1 2)0 Lstpc *nal/>s fn Ihc 3)1. |Wvidln| 

dluMunMy i^potl fqrdctNJuinf tnd opurrtcmi 332i)^iefnL A cranpkle 332 diuivnlbly 

tyxem. iadwknt UK 1 230 U>(X Awlinrt, will he «v«il*t4c m laic IW9 

togpe «Atfyi* ft>aon 
PC Be. i?iJ3 

OA 92212 



TEKTRONIX 1230 LOOK ANALYZER S4*^>ORT FOfl 
MOTORCX A'S NEW 16332 32-efT latCflOCOTTH CXL£ R 



>mw . Ofl — takewo. tnc IMay rrwtswx na 1 230 Lose <w**i>a> •****> <* 

*» 6*332 32«a IIIUIIIM T*k • Ola «fW UIIUHl K> crerO H i M PP o, 



TTia H332. atao anviM woay ■ 
Mouvto « wz*a*U 69000 

par^nwa at a tow coal 



the wono a teat 32 ■« tiauiaiiuiiaw n ia a ti» n>ia» tf i of 
laor lam*y am orwerap panpMrala. o^tm^ s ngn 



The Tafctrcr** 66332 OMiaamoh/ proce crovvlaa «vtn/rwi> aahei and tftMsaanibv pott. 
ptocauaaj la tWMN'-a and ccoM<<nq aS332 ayauma Onowi o) 68332 ayaiana can uu 
ma M332 doaaaanoy cocoa to moralot in** ayatan a actrxty m raai-tana wifftrMi ma cwtam of 
addad wail siatea and oeoug coda that can coFtoronwae raai ten* coda exaoiiir 



DOCTOR DESIGN 

68XX 

and 

68XXX 

WIZARDS 

LET US DESIGN YOUR 
HARDWARE AND 
SOFTWARE APPLICATIONS 

• Embedded Applications 

• Single Board Computers 

• VME and Multibus 

DOCTOR DESIGN, INC. 
54l5 0berlin Drive 
San Diego, CA 92121 
(619) 457- 4545 
FAX :(619)457-1 168 



SCADA SYS 1 LK/COKSUl TING 

The Real-Tie* Control Syitea 
package RCS-7 provides the basic 
functions of a SCADA (Supervisory 
Control and Data Acquisition) 
systea. RCS-7 utilizes Multi- 
tasking and distributed systeas 
and supports aost RTUs and 
prograonuble controllers. RCS-7 
is field-proven in the 02L/GAS, 
ELECTRIC UTILITY. WATER/WASTE 
WATER and FACTORY AUTOMATION 
industries. The RCS-7 systea and 
expert consulting services are 
available. Please contact: 



AU5FEX INC. 

3710 KIRBV DR., STE. 

HOUSTON, TX 77098 

TEL: (713)524-3103 

F«x:(713)52*-8045 



650 



A 



08-9/68020. 68000. 6609 

C. Forth. Asm. Sculptor 

Embedded Systems 

Device Drivers 

Applications 



Richard Hogg 



♦ 



Ace Programmer 



(717)343-1317 

430 S. Edwards CL 
Scranton. PA 18504 



♦ 

y 
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■ Th» 60932 CaaaxaarTOr proOe m i »ti tot 
IPO Loqc *naPyor Py uw o> ■ tf»»wW iPayi ■■■■'. tfm iOOOP»|ilaaanmi«i pro©* 
adapt*) Th» 60932 Okaaawrcry grot* a*wet» to tra> nyaaim iMv tact wav* * loaiajMrflta 
. i33(*iPOFPKiaiciMdtatp«A)iaaKB^Av Boa olN 

■*jan the ra*a»«avtw*y praM ano th» )W)W utiiuu* « 
■ to f c o nOgun »m t?30 to tuppc'T anoVw ntcrcipraomar 

no*** 1230 Look Afwryror. tnfl ft ■tr>-aii*«> pertw— 0w» 
1230R Logic AnefyTa. (MioUroiLfc U^*^t» DmdiPO Ben Ul32. Ptx*ar*l 
O/wgr* 0T31 3 Qrctf MVM 140O-24V3TO9 



ntroJ Corp. Announces Software Development 
Products for Motorola 68332 Microcontroller 

U*aa»bi< Wit — April 17. 198*— Introi Corf today announced four ***» wafrnar* d«**fop> 
AMI prcdacfa aOBOOrtUf. the new Mworola fclSJ? 33-b»l RMmlralN LaiioTt n«* product* 
«td*d* * C !■■{«#!« cm^wnpitvr fyven., * taOddUv!' Unf"if* ooai tt i w paler rfHew, aa 
JtaernMy Uegvaf* d+*^npm-»l tyitefn end i tourct kwl d*bu|r*r. 

TKe Uo4Kol> tlin it iJw am M 33-bit *atroco«.roU*r lhal int«tra1t* tht wcrttutx-o- 
level perform* net of Motorola '» 68070 mtcmpw aw with lh« o* dup peripherals of the popular 
UHCU lb.) rr**n*0Mroe*r 

"The l*Ugl «*tw*t. dtwafop"*** look (or Iht 6»X):; are t* t*:rtin*, addition to oo r outwit 
lina o* iuppo/1 toot* for the 6800 and UOOO rmropflKtuoj lamitita, utd Job* Wlwfomfc 
«**dr*t jib 1 ehte* txacutrv* officer of Introi "We w* i vait end unupptd rnaiket for tht 33? 
frvcj wm of ICC 33-bit ptrformiACi and compalibriiiy wlk the 806*30 m >crofBMri»<v - 

Th« Intro*- C/M 13? crpavcornH** tyalarr* a a »*t of pro*,ramrnin| tftob tS*t fu|r MippOrtt 
both C laft|MJ|» *nd aaeembly l*n|uaf* toftwa'* development for th* 337. The cfoaa-cgmptkr 
tyfltm coenhiftea taw of tit*, powerful and vermd* ROM tuppon caP^bilit** and rxerfWru 
evlpul 0>d* HKotocy, 8'**t>y tacafctalinf, iba davafcj*-n*nt of compact, fan <x«cutin| embaddad 
apptkauMa aoftwera for Hand afoot RDM-bated 333 »nmPonrrmiti 

Th* Intra! Mod •»!*• 3/68333 <raa* aompaVr sy arm mtriol prof,i4airmnft toob that aWnfo 
ootti UodoU-3 lt*(u>|« and aiaambly ltrt«wa|t stMifi d twrfotf " w* t tvppori for tS» J12 TW 
Ueahd»- 3 CoanpaW h*r HffHrtl Iht Unatui* ai tf**n*d by NtUau W^rt*. it ««* »► toeooAnf 
a aaiwbo? of lana,uai« «<ttnwo«* wfocb fvnhcr •**»•<* iti toltaoility for embedded a y H tira 
prOfrjUHMnf 

TU Introi (UU a«aaWey 1jMV»I* dwefofeiwot NdUSa pods lb- wh « d . d cyManu 
ihiai »e> wrllt a awr rW d uttHiMn aod a wt of wppoA tjt&\*% for r*taf»»Tf traAdoifrwaf 333 
*»»»■*! U«f«aftt trof'ima «to ROUtbfo <wtpvt coda Tb« r*focatie| nixjo i n— t— ndj'ai 
■rpporo *aodfba\«| aaaawcwp, m*«ro MOftrtmioot fo> »;*« ^i *. foM| avwd, epaod odb- 
r tf en— * haiMia a*d th* fol untratclrM t«t and aM »dAc*.Mt r«odc> of tfc* 333 

TW fottol 4*331 *o*irc* fovo) e>b« U rf » a potavlal toot tor aVUtcfwa; C taajtaftt aod 
«fo>rfa.2Una.aif.«>rotraant W<lh tha Introi 4*6M||*r. aoAaia** d***r*>o»» cj»— *«i-eh; «»,t 
tic* a*d rrat*«s> lb* mtWa of *mb^aMca1 133 proff/*ma «»H ta« urn* fcfMcvc' ln|w(» 
larrm, dtfliHttOfti and ■Uoctwm aaiipfoyod m th* o>«*>nal rovx* frof'tm 

Thast Introi 61333 M)!t<«*re VM*<iw>l prodocta are ■ adjbt* for a reido vmnrty of nod 
J.n 4 »n >aat *yt4om» aicfotfing IBM f>C, XT. AT and cfoa*«, jtooetoa*, VAX aod Mayo VAX. 
S*o, KPMOQ, Aooafo and mi*y othc«> 

Introi a f ul lino of 68333 toflwara ( ir»«foprntnt prodiKti anJI b«om# jwadabfo Junt 1. 199%. 
Prioa for tht lni/oi-C/M333 «nd lk* Inliol Uod»la.?/6A33? eompfor ayviantt UmK m\ $3,000 
Priut for AiMfflblar pMoJfti aod dafe«(|> pM "Jin Marl at St. 000 

CdBjIartUl 

ri.tral Corps. John Wiuabwtk), {414} 276-3937 
MoacmO. 1«l. 0«* Sprlo. (S12) Ml- 3260 



Nationwide Specialists In The 

Recruitment And Placement of 

Software Engineers 

Corr^Nfff Design, Kvrrtcrl Modficaton. 

OS invsmate Voice and Data CornmurUca- 

ton. Network Oesgtn. Wv^o*>s , X 

Windows. New*. Desk Top PuNteNng, 

CAD/CAe^AMCASE. l_ant>iage Oefityn. 

OOP. Ai Graphics, Raster Tec^notogtes. 

Laser /DtefWideo Syatoms Database 

Design. Port(iiQ.Sytteni» Architecture 

•Start Up". Venture Capital Erneqang 

Technology C^ynpaniec 

Nayland Associates 

Route 2, Box 352 

Nebo, NC 28761 

(704)652-1801 



Intermetrics 



EDITORUL CONTACT. 
AJfoa Hmtt OWt Sfdlo 

lnt«rma*rtt». Ik. MuuaraU. I*x 
(617) «l 1840 (oil) Wl SW) 

Intormolrkii fa Add 0*131 Dr**4opm*nt Soflmjir*: 

Cajnhridc*. Miaa.. - loUrrartrioi atua*uurd lodajr tbit Oh? rompaav Wifl o0*r 
■ rill •** of de***optoftU ooAworr for MofcaTOf*, loc r &MJ3 mlCTWDWtroUw Tbe n*w 
produrt* will indudo ofitinilzint C r<MDpil*f*- macro as9cmbttr», and XDB amrw U*ti 
debitirn tgnooriiM «rv«nl jwfrtilaj- daoHatisQ fnvtrooowtiU 

WIIHaA E Corfooai CenvrtJ MinHff ci IttUrraetrxa 1>t-y r^vpmrnt Sjr^imi 
Group, nJd "W« look fona*/d 1a tfteodlof our auon| xupDori for tbr Mcrurrxna 
mlcrocontmlkr fnmily We t«r tb.« 00393 aa a bl;}Vp*rfonnuiH addition to 
MolotoJa'a lenttlni mtmxcwaroikJ- otferio****. Inifrrartriofuppona MoMrafA 
controllm iurh aa tbt MOU an -J CWIfCf 1. uid *.U be Olfelni ibr 833 W inoli w !>*rl 
•rtta ovrrall fbcua an toflwax* for tmhcddrd Proccsort. 

Tb« 08533 la tbo ftfat Ja-blt fUicroooBUoittrr It Intetratca the pn>ven 
pcrfon&u «t ai MoComla'a B003O a4r.roP****aaur *1 th Lb« oo-cblp p*rlpb«rai» of tbr 
popular MHC1I 8-blt tBkvcrjTttlroJUr, 

Tb« contpklfn will b* TuUv oindpulblt «itb ANSI asd Katoicbae. aad RiicUtC 
mmndardi. and wID pnoduoi bllbljr optlnlaad object eodt for ibe 0B3O2 procvaaTH*. Th* 
optlisJsaiiOcd peffon&ad oalna; flcbaJI Sow aoafjih will Ivdudc oomzDco tub-opnaaboo 
•Ualaalaoa. rofJaur alkc^ioo . aod loop roaaikxi . Tbe op*uniaer reduce* tbt atat of 
(evraied rod* by lO^Vao^ aod Itada to »ub*tut(lal W faater rua>Um« pvrfarauer* 

Tb* aaaeeobltn will b* 100% eocnpallbt* with lb* SicK^^a aaarmbiy Iaaa;«a4« 
ataodvda for lb* 80331. and wilt fcator* full nam tapabiJluaa The toobari will abm 
Lodud* utlUllaa daaitaad cipraoaly for embedded ayvtcoa d«*cfoam«st. Tobm lodvdt 
a UoJurA^B^v. ROM praaaav. aod a Formatter that ptodnrea all popular todtaK/y 
Foraata, lododlac HP t40Wy 

EBtarmcirloi will abn lalarfac* It* XDB towtl Imd d*b«ucr to 08333 
loaavusicataibo. pawrfdJoj aupporl for *rum aowre lev*) drbauJot. XDB rntorea » 
amltiwlodow uacr lalerfara. Baaldaa vfowloft aourea code ud XDB eecsmaoda, oaers 
cab MttDxx) wlodoara dbpUrlog rtfbtaea, monitored vafiaoko ud expreaakaa. a 
atack traea. almolalad I/O. and ft C atateffitot exeAitloo trace;. Tber* art alto popup 
wlDdowi to vie* tbc wUv* breakpolBta. Uar* De&aed TuotHom (UDfa). and tbt 
UtlltMrrfVd bclp TacflUy. 



Paaaafl Rdkaon a Qanl agC 

Jlid Ready (Ready S*i*snl) «OH73o- 3000 

ftorrOD Bsaaada (Ready STVema) 

Uh P1*lioti (FWnavi A Aiaot) at«/453- 5330 



Rcadj Systems Orferi ToUl Real-Time SoEulion Tor 
Motorola 68332 Micro process or 



Stnayvtia, Ctlbt, April II. l*f« - R«ad* Synema today matnra) the rem 
>i i H a r*aH a tf ve.rafl> wnffwod, TtaHkM dceaatynaaU aniOoD axUabae furdw fcfoftsofo 68333 
oBsoproEaaBiaT . Tbe P**a*r bxtafca « re*] OB» oaahamatfoi acroel (VKT7L37a aa a d*a a «md 
reti-tknE d a fa i gp p and >7waxn omnaD (RTta^ai X a reai-omr C Oa* eaBpjn BB> met pM±afB (RTTA. 
aod R«adj*» ftoat-ead aBatyma aod deajaB mob) fCARDvanfoV 



^T rtrmna ffTTn aaarti ■ major ad iai bT itr V * i i afbadarj i r t iaai 1 

aartaa of aaajopfap t aaari faaatr dock anoBda, and powwftd oo-d 
eoppsn aad baallifnnm. cbe6t3J3 orovtkl t, MCK caap eofnr «>aJ (oreTonaldtataaral 
a)»ll aiaaw, Oasanl Momn OarpBwaW baatBVaaly aoanBOEl da^ msBadD to uae the 
Aaxrdm* mJm»R«a^.aaTvr«««^o»-piefeKfoai of Ready Syoasx. Tt^. Ready srr»a» n 
abk medfa ihrsaAmfoIry foncajaaad dr^ tki p naM aad raavdjaw aoftwr (duoOa)fcrihe6B3J2 
that baa boen to aaaaasUB* ul tot other uraeg» of dte bioaaraia 68000 famJy of uaaa pp wan aan 
We are picaaod m once aeaio tttend our bm| oandui| lelaDanihip with MokxaLa Tbe 
caaabirwaitmof OUT WgW> ImrjTHat aTtftveft mora aod Momndai ioKorabd carp arm poaer 
ocalfo effktency (^ b^, eogt- 
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Ready S**»» o*Jw» * *Wlf toCfrai MtvUOK ihu MkSma cwy ptU*« of tfv nAmt 
uteyck. ftm ant-cnd in*ly*i* sad deslfB t«U, » (muN* ruodmr aoftw are Mfmcno 
doiaiBAifca and ANiunn ■^ot *n* Uufcarmo) aapoatm (IjxrfAcanuy raluaci die 
embassy <rfrt»J.woe artwkfcri *y««Bn aoltwtre aiejwenng. trnpruvtot. can of drKsbyv 



32-bit performance, high functional inregraiion, and reduced cost, but, most 
.significant oT alt software compatibility with the 68000 family A user can (tort 
as existing pSOS- based application, or start a new one wiih minimum effort and 
zero learning curve, literally." 



Ke*d/s front -end deUfn toots, CAKDotiU. i* ebe firm CASE (ntel thM «upi«*m m abiauaifl g 
icaJ-timc embedded symem dtsdan. CAAI*Ksa inacflrmc front -cad (tesiin nob arttb the 
knowledge of thexarjo optndng system and •flow for mat-tax pffftraiB *0U%aaW> agmzn 
lyons tfanirui ni$uamis»a. (Jud| CAflDaaii, uftvwt axttof and audafcaiiiix eeam r 
igpulkaBOy fwsuraj byunuLf (cquxTxuxni anarysU, derifs rmklinjand pEffana«» 
lutysuv wet <mkfne ■rpptan tor ct+xmrxmi du%&. proe/mm deaf in Udfu«c (PDI .), WV 
S/W uneroKB spasdikanian, fwhhmaso OoO-STD-2167 dacuiJiiiBJu gngnifcai *ad acco 



Oocc pmtifa is tBrnmammst iuinj CARDtaaii, the code am *eu berarylbsl ^Jn ft ni and 
acwivkssdcd niheivBi wldi ETC, a real-dme o ammasaage i aHumumtt uKtsdrag aCtaAguag* 
ozitfkr, tad KT»^e. a ould-oakiflx lyctan level deaufirr and system mum: Tfie 
t^ksavm U iheo eftVfcnUy qobI by Ready's reel-tine farooL VRTXX3. » «ugD-pcrfrra«i: 
njuldaj*dojatftB>rt wufe an advanced iAsemaJ design- VRTX32 nsra dKroaoisdc ^nc 
through ftied-oo*t fysaaro calls rndepcodem of »*riabJ« surh as tasks, queues, imcmip\» and 



Release or the pSOS*V332 Real-time tCemel and pROBE*/333 System Debugger 
ii planned for the Second Owner of I9S9. Release of the company'! complete 
set of support software for the 68332 will be made by the Fourth Quarter of 
1989. 

Software Components Group. Inc. is headouartered in San Jose. California. The 
pSOfi* family of real-time embedded software components includes the pSOS* 
Single and Mult ip roc ejsor Multitasking Kernel. pROBE* System 
Debugger/Analyaer. XRAY* Remote Source Level Debugger and pHJLE* File 
System Manager. By using these itandard. robust building blocks in products or 
systems with embedded micropiocessots and microcontrollers, design engineers 
achieve higher reliability, performance and significantly reduce development and 
maintenance costs, and time-to-market. 




to be effective, caajttiaaaj fk iaa WiUoe, 
Ohrtsaasj at Mkanrola, "The repute wAwoc 
with our tmrnf hardwire environment will 
tyvctat cuiODEn in amy oKixofcaJ syssssi covin 



software for dst 68392 toonjh its 
i the 6*332. wiD n 



Ready Sftinm prwka-» board w*T<*» and penptteral driver 
Appfcanmu Om^. TWi aiuuy. with ia^eptb gpB w s— oc 
rmtt-AA*fi designs targaUtg ihispf «■■* 



Contact: Steve Jobe 

Software Components Croup. Inc. 
1401) -137-O7O0 

SOFTWARE COMPONENTS CROUP ANNOUNCES 

REAL-TIME EMBEDDED OPERATING SYSTEM 

SOFTWARE FOR MOTOROLA'S 6M« 

Sao Jou. April 17, 19S9 - Software Components Croup. Inc. (Saa Jose. CA). a 
leading supplier of rtal-rime microprocessor software, announced that it is 
porting iis papular pSOS* romtly of reat-ttme operating system components to 
the Motorola 68332 high-end embedded microcontroller architecture. 

The pSOS* family provides a complete, feoding-edge solution for high-end real- 
time embedded system designs. The products have bees widely used in such 
diverse application areas as telecommunications, military electronics, medical 
instrumentation and factory automation On 68000/66020 processors atone, pSOS 
has logged well over 1000 major design wins and is considered by many as the 
industry standard* 

"We see the 6S332 a* i landmark development for the micro-Controller market", 
according to Steve Jcbe. Manager of Strategic Marketing. "It will be a great 

with many of our high-volume pSOS customers. Nal only does it offer 



Editorial Contacts: 

Cialio daHoraa* 
(729} 590-5889 

John Harnhftll 
(719) 390-3983 

HP ANNOUNCES EA*LY. BEVELOPKEHT SUPPORT PLANS 
FOR HOTOROLA 68332 MICROCONTROLLER 

PALO ALTO, Calif., April 17, 1909 -- Hewlett-Packard 
Company today announced, it la developing lifecycle eupport 
for the Motorola 68332* the world *a flret 22-bit 
nicrocontroller. 

HP will provide a real-tlae. l«-KHr emulation lyitan, 

a croee c language ayetem, C- end aaeeably-language debug 

ayeteai, and eoftvere-teet eyetem. Thie tooleet will offer 

daaignar* tha moat axtaneive eet of integrated toole for 

the nicrocontroller available anywhere, HP eaid. 

Tba 68332 providae significant performance gains over 

axlating g-bit and 16-bit aicrocontrollare. "We expect 

thie microcontroller to be popular beceuee it offers 32-bit 

performance, arid ie atill code-competible with the popular 

€8000 family," said David c. Dayton, general aanagar of 

HP's Logic Syatame Diviaion. 

Motorola and kp have exchanged technlcel information 
enabling early development of emulation* anelyeie and 
eoftwere toole. Thin arrangement will allow aerlier 
68333-baeed design atarts uelng Hf*s quality tools. HP 
expect* to have its emulator in hate test by late eummer. 
Tba emuletor and a full aet of eoftwere toole ere expected 
to be available leter in the yeer. 
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fU)J WINDRUSH 

"■ s*cro System* LW 



^uw «uM in*g Cvajel 



N»tv» Nfl3S «SA ('VtTtf 
l«M( *HCM VA*lC*0 



WINDRUSH HARDWARE & SOFTWARE RESCUE SERVICE 



Wlndrush Micro Systems Limited announces trie immediate availability of 
access to a team ol Motorola MC6809, MC68000 and MC68020 design 
specialists. 

Design engineers are now lacing formkjfele learning curves irt the design 
and programming ol systems using the latest generation ol 16-blt and 
32-bit micro processors. This often results in projects taking two to three 
limes ine original project esymstes. 

Wlndrush offer a full range ol services ranging from project start-up 
assistance to complete design, prototyping, programming and 
manufacture. 

Wlndrush have specialised In the Motorola and Hitachi 68XXx family since 
the introduction of the MC6800 in 1975. The company has not diluted its 
expertise by Involvement with the Intel, Rockwell or ZHog (at al) (amities of 
processors. Our expertise ranges from the application of single chip 
micros, eg 68O1. 6803, eeos and t»lt to the latest generation of 32 bit 
i, eg 68020 and 68030. 



The company also specialises in the application of microprocessors in 
microprocessor development systems using FLEX and OS-9/eSk. 
proceas/mach Ine tool control systems and data logging equipnient. 

We *n»»y» offer fixed cost quotes. There are never any hidden costs. 
You Know, in advance, exactly how much the project is going to cost, 
right down to the last penny. 

Before you star tan tn-house project why not give us a call ... you may find 
that wa can do the job more economically and in a more timely manner. 
Important (actors If you want to beat your competition 

For further information contact BID Dickinson on (0692) 404066 



GESPAC inc. 
SO West Hoover Ave. 
Mesa, Arizona 85210 
Tel. (802) 962-5559 
Fax. (602) 062-3750. 



Reader Contact: Don Bliloa 

Editorial Contact: Coama Pabeuetaldla 



coNTaoi.ua soakd jutd tcp/ip sorrMaiut 

CONVICTS G-S4 SYSTtMS TO ITRIRHXT 

•USA, AS, April 25. 19S9 — In an effort to allow G-S4 
based ayateaa to eomunicat* with, existing computer 
mouEctlj GSt-FAC ie announcing Ethernet 

coBBunicition* hardware togothar with TCP/IP protocol 
support for the 08-9 real-time operating system Tha 
ZVLAM-11 board allova connoetion of • G-64 baaad 
oysters to any 1K1E 802.3 LAM through tha appropriate 
natvork traneeelvar, connecting to Chaaparnat or 
Xthernet cabling on mv or exieting broadband or 
haaahand networks. Thora la S4K local sisory availabla 
to tha controller for buffering. plus hoth the 
physical and data link layara are handled in hardware 
in order to free the host processor from such of the 
communication* overhead. Foil ganereticra and 
interpretation of the pecket preamble, plue CSMA/CD 
arbitration la handled by the on-board procesaor. 

These feeturee naka thia controller an efficient 
peripheral, while providing reel-tl*>* syeteae with an 
unprecedented level of eoausunieetion flexibility. 



MATRIX Corporation 
1203 Nov Hope Road 
Raleigh. NC 27610 

Collect: Mary Klaog 

rtvxw. (919*333-2000 
FAX (9I9I693-2SS0 

COMBINATION DATA ACQUISITION BOARD IS A COST-ErTRCTtVK 
AI.TKHtMTtVr-.TTI MIT1.TIROAK1I SOMJTIOHS 



RALEIOH. NC— MATRIX Corporation announces lha MD.DAADIO. s 
hirh-porformancc, combination LVA. A/O. and PIO board. The single-board 
MD-DAADIO incorporates Iho collective functionality of throe viand. alone 1/0 
boards and (has represents e highly-integrated. BpaOB-rffident. and cost-effective 
solution for date acquisition sppUraUons. 

The Anslog U) Digital lecUon of UK MD-DAADIO offers more fundi onslily 
than is typically available on a dedicated A/D board. A unique pipelined A/D 
conversion method developed by MATRLX engineer*, lives the MD DAADIO an 
effective sampling rate of 125 KHz, in addition, (he MD DAADIO oilers s oingls 
cyde conversion technique that automatically starts (he next conversion upon 
reeding current conversion data. Tho MD.DAADIO also features software 
selecublo gain velues of 1, 2, 4. 8. 16 (or alternatively 10. 20, 40, 60. 160). These 
gain values support tho wide-ranging functions] lequirvmenls of todays A/D 
applications. Furthermore, the MD-DAADIO supports eatemsl triggering and 
thus is well. tutted for externally-docked synchronous applications. 

The 12-bHDigiu\l-lo-An.log section of the MD-DAADIO provides up to 8 
channels of easing output. These channels are configurable aa either all vol use 
ail current loop, or aome combination of voltage and current loop. The signal 
characteristics of each output channel car* be independently set for voltage range 
and mode {unipolar/bipolar), tn addition, multiplying D/A capability allows 
output scaling to external AC or DC references. Each channel in(*rpre(a digital 
input as straight binary (unipolar), offset binary (bipolar), or twos complement 
(bipolar) depending upon the psrtieular jumper setting of thst channel. This 
alleviates die need to complement or offset D/A data in software. 

The PIO section of the MD-DAADIO features 48-linca of parallel I/O and 
interleaved grounds- Ail fir of the boerd'e d-bit 1/0 ports are incHviduslly 
software configurable Ibr data directionality. FurthermoTe, tho first port is 
espable of interrupting the VMEbus on chsnge-of -state or byte recognition and is 
bit.rnaAkabis. All I/O porta support high current operation and are capable of 
sinking up to 24 raA and saurcing 15 mA Additionally, bolh >0, pin headers 
provide 5V power for interfacing to OPTO 22 type modules. 



Gatewav 



Design Metrtodology Fact Sheet 
Motorola Microprocessor 
Products Owision 
April 13, 1969 



Contact: ftonna Alimuck 

Gateway Design 

Automation Corporation 

Two Lowell Research Center Onve 

Suite 300 

Lowell. MA 01652 

(SCSI 458-1900 



NEW 66332 CHIP DESIGNED WITH VERILOO-XL 



Oesign Complexity 



Melhodoiogy 



Reasons tor 
CnOOsirtg Veniog.XL 



Results 



422.000 tranmstors 

5 tUncttonal modules m one chip 

1 micron HCMOS design 

embedded 32.b<t 66020 compter ty CPU 

multiple on-chip penptwal controllers 

moocoded control lei's 

top-down otrevjn using Gateway HOL 
muted-level simulation and verification 

running on workstations 

rrucroeoda verification prior to gate level 

Implementation 



speed 
accuracy 

mixed-level environment 

ovamarically decreased time-to -market 
(vended msvccDdti a year ahead ot sehecKjIe) 

•(I 
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The Australian developed and aanufacturad 68IPU30 
aultipurpoae industrial processing unit/ based on 
8MHz Motorola MC6809 nicroprocessor, is directed 
at the OEM and educational aarkets as a high level 
building block (or control and monitoring. In 
conjunction with a personal coaputer it also nay 
be used aa an intelligent data logger. Both 
hardware and software syateas are designed to 
provide aignal conditioning, coaputat ional 
(unctions , self checking and coaaunications 
capability. Drivers (or Liquid Displays and 
parallel/serial printers aa well as RS-232 or RS- 
422 serial communications capability are 
available. On board interfaces cater (or up to 24 
channels o( analog input and up to 8 channels of 
analog output, dual channel serial interface and 
32 bits of digital IO and three counter/timers. 
Analog signal conditioning includes passive 
filtering or galvanic isolation of up to JOOVAC on 
12 of the the inputs and software filtering using 
normal and aoving point averages. Four of the 
analog outputs may be configured for 4-20 Ha 
operation- An on-board / off-board taaparature 
reference is supported for cold junction 
compensation when thermocouples are used. On-board 
aeaory includes RAM, EPR0H> optional battery back- 
up RAM as well es a real time clock. 

For large data logging applications aeaory may be 
expanded to 2 Mbytes of battery backed CMOS RAM 
using 68MBR32 expansion cards. 

Microgear provides a comprehensive range of 
software and hardware engineering services. The 
software is based on a aulti tasking re-entrant 
scheduling and time tabling kernel- Software 
drivers for this card include assembly and high 
level language routines written in the Oaegasoft 
Pascal environaent. 

Microgear 

P.O.Box 1S4 

Churchill 3842 

Victoria 

Australia 

Tel: 051 22 11 57 



SOFTWARE DEVELOPMENT SYSTEMS, INC 

4248 BELLE AIRE LANE 

DOWNERS GROVE. ILLINOIS 60515 USA 

Phone: 1-800-448-7733 of 1-312-971-8170 

F»x; 1312-971 8513 



Bir3 



8120 Rsnn Aivnus SoutS 
Mravasnlta. Mtrmawts 55*31-1393 
|«12ISB1-8955 T«to« 4997016 BITTHWE 
FAX: (BIZ) 8at-9674 



COMPLTLR CORPOHAJION 

IBM PS/2-VME ADAPTOR 

INTRODUCTION- The Bit 3 model 443 IBM PS/2- 
VME ADAPTOR allows the IBM PS/2 to be used as 
a processor on the VMEbus. The PS/2 behaves just 
like any other VMEbus processor card The IBM PS/ 
2 can be the onry processor on the VMEbus or it can 
be a coprocessor. No interim software or software 
drivers are required to use the ADAPTOR because of 
Memory Mapping, a technique that allows the IBM 
PS/2 to address VME memory as though it were PS/ 
2 memory. 

An optional Dual Port RAM module provides a 
common memory directly accessible on both the 
PS/2 and the VMEbus. Accessing the memory from 
either bus does not use bandwidt h on the other bus. 
Random access reads or writes to this memory are 
made by either system as though the memory were 
local. 

The 443 IBM PS/2-VME ADAPTOR consists of two 
printed circuit cards and a manual Optional Dual 
Port RAM plug-in cards are available in 32K, 1 2BK and 
1 Mbyte sizes. 



The Assembler 



1. It's Ful!> Featured 

The CrossCode C assembler has all the features you'd 
expect in a professional quality standalone 68000 a^embler. 
It can generate program listings, symbol listings and cross 
references, and it supports a powerful macro language. 

You can include source files from within other files, and 
includes are nestable. An OFFSET directive allows you to 
define assembly language structures. Conditional assembly 
is provided via nestable IF constructs. And of course there's 
a complete family of directives to let you reserve both 
initialized and uninitialized memon space. 

Lets You Write Modular Code 

You can write your code in a fully modular fashion because 
the CrossCode C assembler produces relocatable object 
files. You may combine any number of these files into a 
final load using the CrossCode C linker. Code and data can 
be placed into named memory sections (up to 254 permit- 
ted) for easy placement at link time. 

Supports Advanced Macros 

When defining macros, you may use both positional and 
named macro parameters, and you can perform powerful 
string manipulations on those parameters. It's also easy to 
generate unique symbol names in each macro invocation 

Generates Absolute Listings 

When you're debugging, you really need to see absolute 
addresses and full} linked object code on \our assembly 
language listings But the assembler cannot know, where you 
will eventually locate things at link time, so it generates 
listings with relative addresses and unlinked object code. 

Supports the 68010. 68020 and 68881 

You may choose to develop code for the 68000. 68010, 
68020. or the 68020 and 68881 together. Via a command 
line option, you determine whether the assembler will 
accept the additional instructions and operand modes. 

No Limitations 

No matter how large your program is. the CrossCode C 
assembler will assemble it. The assembler imposes no limits 
on the number of symbols in your program or the size of 
your input tile. Symbol names may contain up to 64 
significant characteis. and large symbol tables overflow 
gracefully to disk. 

It's Tailor-Made 

The CrossCode C assembler gives you maximum flexibil- 
ity in assigning your code and data into ROM and RAM. 
With its 254 memory sections, powerful macro's, advanced 
listing capabilities, and special features for C and Motorola 
compatibility, you'll have all the low-level control you need 
to build your ROMable application. 
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T1B3 



T1BERR 



T1B0K 
T1B4 



TIC 



T1D 



T1D1 
T1D2 



TIE 



T1E1 



T1E2 



NOP 

NOP 

NOP 

NOP 

NOP 

LDA 

BITA 

BNE 

DEC 

BEQ 

INC 

LDX 

JSR 

BRA 

LOX 

BRA 

LOX 

LDA 

JSR 

LDB 

LDA 

STD 

JSR 

LDD 

STD 

LDD 

JSR 

JSR 

LDX 

STX 

STX 

LDX 

JSR 

LDU 

LDD 

JSR 

JSR 

LDD 

STD 

LDD 

JSR 

JSR 

LDX 

JSR 

LDU 

LDA 

STA 

JSR 

LDB 

BITB 

BEQ 

LDA 

BRA 

LDA 

STA 

LDX 

JSR 

LDU 

LDX 

CLR 

CLR 

MUL 

LDA 

AN DA 

CMPA 

BEQ 

INC 

STA 

LEAX 

BNE 

LDA 

LSRA 

PSHA 



Continued from page 47 April 89 issue 

Available on Reader Service Disk #34 - See page 62 (his issue 

FLEX 6809 Diagnostics Disk Drive Test 

ROM Test, RAM Test By: Emery Korpi 



• $01 
T1BOK 
T1B2+1 
T1BERR 
CNTR 
•$0000 
RESLP 
T1B1 
IGTHN 
T1B4 
INUL 

• $03 
MFER 
CNTR 

• $00 



SU STATUS 

BUSY? 

YES 

BRANCH 

TIMEOUT 

SET RESTORE 
WAIT NOT BUSY 
LOOP 
TIMEOUT 



IN RANGE 
ND OF BYTES 
UPDATE MSG 
TIME 
TIME MSB 

COUNT+1 STORE TIME 

CLKCMP CLK COKPENS 

•$0000 LO-OSEC 

LIMT 

•$0022 

PASFAL 

UPDMSG 

•$0000 



T1EOK 



T2 



T2CLR 
T2WAIT 



CNTHI 



CNTLO 



HI~34USEC 
LIM OK? 
UPDATE MSG 
CLEAR 

O'S 



T1BMSH+3 LEADING 

T1BMSH+5 

IT1BMSG BUSY DEL TIME 

TESTOK PRINT 

IT1CMSH HEAD LOAD DELAY 

•$2026 TIME DS-HI 
MEAS TIME 
CLK COMPEN 
LO-0 MSEC 



TIMER 

CLKCMP 

•$0000 

LIMT 

•$4E20 

PASFAL 

UPDMSG 



HI»200MSEC 

LIM OK? 

UPDATE MSG 
IT1CMSG HDLD DELY TIME 
TESTOK PRINT 
•T1DMSH NR PROT STATUS 
•$0F RESTORE 
9,Y CMD REG 
DELAY 

STATUS 

CHECK D6 



T3 



8,Y 

• $40 

T1D1 

!■ Y 

T1D2 

I'N 

,U 



WR PROT 
CONTINUE 
NO WR PROT 
UPDATE MSG 

IT1DMSG NR PROT - 

PSTRNG PRINT 

IT1EMSH INDEX TOGGLE? 

I$8000 CLR TIMER 

TEMP 

CNTR 



e,Y 

• $02 

TEMP 

T1E2 

CNTR 

TEMP 

-l.X 

T1E1 

CNTR 



CHANGE COUNT 

DELAY 

STATUS 

INDEX BIT 

CHANGE? 

NO 

YES 

STA INDEX BIT 

DEC TIMER 

LOOP 

GET PULSE CNT 
TEMP STORE 



T4 
T4S 



T4S1 
T4A0 



T4TOG 



T4A1 



T4AL1 



JSR 

PULS 

CMPA 

BHI 

INC 

LDX 

JSR 

TEST 

LDX 

JSR 

LDX 

STX 

LDX 

LDB 

BITB 

BEQ 

LEAX 

BRN 

NOP 

LDB 

BITB 

BNE 

STX 

LEAX 

BRN 

NOP 

LDB 

BITB 

BEQ 

LDU 

STX 

JSR 

LDD 

STD 

LDD 

JSR 

JSR 

LDX 

JSR 

TEST 

LDX 

JSR 

LDU 

LDX 

STX 

JSR 

LDD 

STD 

LDD 

JSR 

JSR 

LDX 

STX 

LDX 

JSR 

TEST 

LDX 

STX 

CLR 

LDX 

STX 

STX 

BRA 

LDX 

JSR 

JSR 

LDA 

STA 

LDX 

LDA 

STA 

JSR 

LEAX 



UPDATE MSG 
PULSECNT 
GT 2 PULSES 
OK 



HEXCON 
A 

1$02 
T1EOK 
ERRFLG 

IT1EMSG INDEX CNT - 
TESTOK PRINT 
2 - RPM TEST 
(T2MSG RDTATION SPEED 

PRINT 

RETEST ADDR 

STORE 

CLR CNTR 

STATUS 

INDEX 

WAIT 

INC CNTR 

DELAY 



PSTRNG 
IT2CLR 
RETRY 
•$0000 

e,Y 

l$02 
T2WAIT 
l.X 
T2 



HI-201MSEC 
LIM OK? 



8,Y STATUS 

I $02 INDEX 

CNTHI LOOP 

TIME INDEX PULSE WDTH 

l.X INC CNTR 

T2 DELAY 

8,Y STATUS 

• $02 INDEX 
CNTLO LOOP 
IT2AMSH MSG POINTER 
COUNT+1 INIT COUNT 
CLKCMP CLK COMPENS 
IS4DBC LO-199MSEC 
LIMT 

IS4E84 

PASFAL 

UPDMSG 

IT2AMSG GET MSG 

TESTOK PRINT 

3 - INDEX PULSE WIDTH 
IT3MSG IND PULSE WIDTH 
PSTRNG PRINT 

IT3AMSH GET MSG PNTR 

TIME GET PULSE WIDTH 

COUNT+1 PUT IN BIN BUFF 

CLKCMP CLOCK COMPENS 

I $ OOF A LO-2.SMSEC 

LIMT 

•$0226 

PASFAL 

UPDMSG 

• 0000 
T3AMSH 

IT3AMSG GET MSG 
TESTOK PRINT 

4 - TRACK SWITCH TEST 
IT4S RETRY ADDR 
RETRY 

CNTR 
•$0000 
DVD + 1 
DVR + 1 
T4A0 
IT4MSG 
PSTRNG 
RESTOR 

• $00 

9, Y TRK REG 
•$0020 SET TIMER 

STEP IN 
CMDREG 



HI-S.SMSEC 
LIM OK? 
PUT I IN MSG 
CLR FIRST 2 I' 



LOOP CNT 
CLEAR KEM 
DIVIDEND 
DIVISDR 
NOP/ON PRNT 
TRK TST 
PRNT 



l$SF 

8.Y 

DELAY 

-1.X 



TIME 
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BEO 


T4AOUT 




T4A2 


JSR 


DELTS 


DELAY 




LDB 


8,Y 


STATUS 




BITB 


l$04 


TRKD S/B 




BNE 


T4A3 


NO? 




INC 


CNTR 




T4A3 


LDA 


• JOF 


RESTDRE 




STA 


8,Y 


CHDREG 




JSR 


DELAY 




T4AL2 


LEAX 


-1,X 


TIME 




BEO 


T4AOUT 




T4A4 


JSR 


DELTS 


DELAY 




LDB 


8,Y 


STATUS 




BITB 


1504 


TRKD S/B 1 




BEO 


T<A5 


NO? 




INC 


CNTR 


SWITCH CNT 


T4AS 


BRA 


T4A1 




T4A0UT 


LDA 


CNTR 


LIMITS 




CMPA 


1505 






BHI 


T4B 






INC 


ERRFLG 


ERRDR 




LDX 


•T4AERR 






JSR 


FSTRNG 


PRINT 




JSR 


DPTION 






LBRA 


T5 


SKIP T4B 


T4B 


LDA 


1508 


LOOP CNT 




STA 


CNTR 






JSR 


RESTOR 




T4B1 


LDU 


•T4AM3 


MSG PNTR 




LDA 


ISSF- 


STEP IN 




STA 


TCMD+1 


PUT IN TIMER 




LDD 


150427 


TIME D4-L0 




JSR 


TIMER 


MEAS TIME 




LDD 


DVD + 1 (Tl) 




ADDD 


COUNT+1 


SUM RESULTS 




STD 


DVD + 1 




T4B2 


LDU 


•T4BM3 


MSG POINTER 




LDA 


ISDF 


RESTORE 




STA 


TCMD+1 






LDD 


150426 


TIME D4-HI 




JSR 


TIMER 


MEAS TIME 




LDD 


DVR+1 


(T2) 




ADDD 


COUNT* 1 


SUM RESULTS 




STD 


DVR+1 






CLR 


9,* 






DEC 


CNTR 


LOOP? 




BNE 


T4B1 




T4B0UT 


LDA 


1503 


DIVIDE CNT 




STA 


CNTR 




T4SHFT 


LDD 


DVD+1 


<T1) 




LSRA 




Tl:-Tl/2 




RDRB 








STD 


DVD+1 






LDD 


DVR+1 


(T2) 




LSRA 




T2:-T2/2 




RDRB 








STD 


DVR+1 






DEC 


CNTR 






BMI 


T4B3 


LOOP GT 3 




BNE 


T4SHFT 


LOOP LT 3 




LDU 


IT4AM3+3 MSG POINTER 




LDX 


DVD+1 


(Tl) 




STX 


COUNT+1 


Tl/8 




JSR 


CLKCMP 


CLOCK COMPEN 




JSR 


UPDMSG 






LDU 


IT4BM3+3 MSG POINTER 




LDX 


DVR+1 


GET T2 




STX 


COUNT+1 


T2/8 




JSR 


CLKCMP 


CLOCK COMPEN 




JSR 


UPDMSG 






LDD 


DVD + 1 


(Tl) 




ADDD 


DVR+1 


T1+T2 




STD 


DVR+1 





STD STPSIZ 
CLR DVD 
CLR DVR 



STEP TIME 



T4B3 



T4B4A 



T5 



T5S 



T5B0 



TSB1 



T5B2 



T5AERR 



T5B3 



LDA 

STA 

JSR 

LDX 

STX 

LDB 

STB 

LDA 

STA 

JSR 

LDX 

STX 

LDB 

STB 

STB 

LDU 

LDD 

STD 

LDD 

JSR 

JSR 

LDX 

STX 

STX 

NOP 

LDX 

JSR 

TEST 

LDX 

STX 

LDX 

JSR 

JSR 

LDX 

STX 

LDA 

BNE 

LSR 

ROR 

LDX 

STX 

LDA 

STA 

LDA 

STA 

STA 

LDA 

STA 

LDX 

JSR 

LEAX 

BEO 

LDB 

BITB 

BNE 

BRA 

INC 

LDX 

JSR 

JSR 

LBRA 

JSR 

DEC 

BNE 

LSR 

ROR 

JSR 

LCA 

BITA 



• 564 

CNTR 

MUL3X1 

COUNT 

DVD 

COUNT+2 

DVD + 2 

1503 

LENGTH 

MBDIV 

DVD 

COUNT 

DVD+2 

COUNT+2 

TEMP 

IT4CM2 

•50005 

LINT 

•5005F 

PASFAL 

UPDMSG 

•50000 

T4CM2 

T4CM2+2 

•T4AM1 
TESTDK 



STEP PNT 
MSG PNTR 
LO-St 

HI-9S% 
LIM OK? 

CLR LEADING D' S 



NOP/RTS 

LOAD MSG PNTR 

PRINT 



5 - TRACK STEP TIME 
RETRY ADDR 



• T5S 

RETRY 

•T5MSG 

PSTRNG 

RESTOR 

•50800 

STPCMP 

CLKFLG 

T5B0 

STPCMP 

STPCMP +1 

STPCKP INIT 

STPSIZ 

1509 



STEP TIME 
PRINT 

20.48MSEC 
TIM SCRATCH 
IF 1MHZ 
DIV BY 2 



STEP TIME 
INIT LOOP CNT 



TEMP 

• 520 
CNTR 
11, Y 
I51B 
8,Y 
155400 
DELAY 
-1,X 
T5AERR 
8,Y 

• 501 
T5B2 
T5B3 
ERRFLG 
ITSEMSG 
PSTRNG 
OPTION 
T6 

STPRTE 
CNTR 
TSB3 
STPCMP 
STPCMP + 1 
DELTS 

8,Y STATUS 
•504 TRKD? 



INIT STEP CNT 

DATA REG 
SEEK CKD 
CMD REG 
INIT LP CNTR 
BUSY LOOP 



ERROR 



SKIP T5C 
VARIABLE STP 
AT TRKD? 



TIME/2 
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BEQ 


T5B4 


GT TRKD 


LDD 


STPSIZ 


STP-STP-TIME 


SUBD 


STPCMP 




STD 


STPSIZ 




BRA 


T5B5 




T5B1 JSR 


RESTOR 


GOTO TRKD 


LDD 


STPSIZ 


STP-STP+TIME 


ADDD 


STPCMP 




STD 


STPSIZ 




T5B5 CLR 


9.Y 




DEC 


TEMP 


DELTA-. 08MSEC? 


BNB 


TSB1 


LOOP 


LDX 


STPSIZ 




STX 


COUNT+1 




LDU 


IT5MSI 


MESSAGE AODR 


JSR 


CLKCMP 


CLOCK COMPENS 


LDD 


I5O0O0 


LO-OSEC 


STD 


LIMT 




LDD 


I5OFA0 


HI-40MSEC 


JSR 


PASFAL 


LIM OK? 


JSR 


UPDMSG 




LDX 


IT5MSH 




JSR 


TESTOK 


PRINT 


• TEST 


6 - DOUBLE DENSITY STATUS 


T6 LDX 


IT6S 


RETRY ADDR 


STX 


RETRY 




LDX 


IT6MSG 


DOUB DENS STAT 


JSR 


PSTRNG 




T6S CLR 


TEMP 




LOA 


• SOF 


RESTORE 


LDX 


150000 


SET COUNTER 


STA 


8.Y 


CMD REG 


JSR 


DELAY 




T6A BRN 


T6A 


DELAY 


LOB 


4.Y 


DD STAT 


BITB 


1540 


INTRO? 


BNE 


T6A1 


NOT BUSY 


LEAX 


l.X 


COUNT 


BNE 


T6A 




T6A1 CMFX 


150000 


ERROR 


BEQ 


T6AF 




LOX 


OK 


OK 


BRA 


T6A2 




T6AF INC 


ERRFLG 


FAIL 


INC 


TEMP 




LDX 


NGO 




T6A2 STX 


T6MS1+32 


LOX 


IT6MSI 


INTRO ID6) 


JSR 


PSTRNG 


PRINT 


LOA 


ERRFLG 


ERROR? 


BEQ 


T6B 


NO 


JSR 


OPTION 




LOA 


TEMP 




BNE 


T7 




T6B LOX 


150000 


DATA PNTR 


LOB 


• 501 


SECT 1 


STB 


10, Y 


SECT REG 


JSR 


DELAY 




LOA 


I58C 


READ SECT 


JSR 


RDDAT2 


DD READ 


STX 


COUNT+1 


NO OF BYTES 


BITB 


• 18 


ERRORS? 


BEQ 


T6BOK 




INC 


ERRFLG 




LOX 


• NGO 




BRA 


T6BOK1 




T6BOK LDX 


• OK 




INC 


DDFLG 


DDSTAT OK 


T6BOK1 LDU 


IT6MS2* 


34 MSG PNTR 


LOA 


1502 


2 CHAR 


JSR 


XFER 




LOX 


•T6MS2 


DRO • 


JSR 


TESTOK 


PRINT 



T6C 



T6C1 



T6C2 



• TEST 
T7 



LOX COUNT+1 NO OF BYTES 

CMPX 150100 256? 

BEO T6C1 YES 

INC ERRFLG 

CLR T6FLG T6 FAILED 

BRA T6C2 

LOA 1501 

STA T6FLG 

LDU IT6MS3A IBYTES 

JSR UPDMSG 

LOX 150000 CLR MSB NO 

STX T6MS3A 

LOX IT6MS3 

JSR TESTOK PRINT 
7 - RADIAL ALIGNMENT TEST 



<E0X4) 



T7S1 



T7A 



T7A1 



LDX 

JSR 

LDO 

JSR 

STA 

LOX 

STX 

CMPA 

LBEQ 

CMPA 

LBEQ 

LDX 

STX 

BLO 

JSR 

LOX 

JSR 

BRA 

JSR 

CLR 

LOX 

JSR 

LDD 

JSR 

ANDA 

SUBA 

STA 

LOX 

LDB 

STB 

LSRA 

STA 

LOX 

STX 

LOA 

CMPA 

BEO 

CMPA 

BNE 

LOX 

JSR 

LDD 

JSR 

CMPA 

LBNE 

LOX 

JSR 

JSR 

CMPA 

BHI 

STA 

JSR 

LOA 

STA 

INC 

LOA 

CMPA 

BEO 



•T7MSG READ DISK 

PSTRNG PRINT 

153631 SET HI/LO 

CHKIN GET CHAR 

T70PTN 

»EXTO 

EXIT+1 

1533 EXIT? 

EXIT 

1535 NEXT TEST? 

T8 

ITT 

EXIT+1 

T7S1 

PCRLF 

IT7SYTB 

PSTRNG 

T7 

RESTOR 

ERRFLG 

IT7FORM GET DSK FORMAT 

PSTRNG 

SET HI/LO 
GET CHAR 
CONV TO BIN 
REHOVE OFFSET 



153431 

CHKIN 

ISOF 

1501 

FORMAT 

IT7SECT GET TABLE 



A, X 
MAXSEC 



• T7B2 
RETRY 
T70PTN 
1531 
T7B 

• 532 
T7A1 
IT7MS2 
PSTRNG 
153231 
CHKIN 

• 531 
T7DA 
•T7TRK 
PSTRNG 
GETDEC 
1529 
T7A1 
CNTR 
SCRAMB 
TRK 
CNTR 
ERRFLG 
T70PTN 

• 532 
T7C 



GET MAX SECT 

DD BIT 
DNSFLG 
RETRY ADDR 



ALL TRKS 



ALIGN? 



DISK TYPE 



SET HI/LO 



OP-SYS DISK 



TRK NO? 
PRINT 



SCRAMBLE 



STOP AFTER TRK 



ALIGN? 



To Be Continued 
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Classifieds 



Ai Submitted - No Giunnleet 



Surplus Unused Motorola VME Modules & Electronic Solutions Enclosures for Sale at Discount 



s 

] 



$675 

$380 
$490 
$675 
$695 



MVME133 CPU Modulc-68020, 1MB DRAM, 68881 FPP. 

3 serial Pons, EPROM Sockets, VMEbus Interface 
MVME225-I 1MB DRAM Module, A32/D32 VMEbus Interface 

MVME320A Winchester / Fllopy Controller 

MVME332 8 Channel intelligent Serial Communications Module 

Scries 7 Electronic Solutions 7 Slot Desktop Enclosure, P1/P2 

Backplane, 325W PS, Space for Winchester/Floppy/rape 
Respond to: John Gannon, RPG, P.O. Box CI2399, Stc 162, Scottsdalc, Arizona 85267 Phone (602) 951-3373 

*** 

CDS--1, 20 Meg Hard Disk w/controllcr$100 

S+ Memory Cards, CPU Cards, Hard Disks w/Controllcr Cards, I/O Cards. Cabinets. Power Supplies. 

S/09 CPU Cards, Memory, I/O Cards, Controller Cards, Cabinets, Power Supplies 

3-Dual 8" drive enclosure with power supply. New in box. $125 each. 

5-Sicmcns 8" Disk Drive, $100 each. 

Tom (615) 842-4600 M-F 9AM to SPM EST 

*** 

Motorola VME-10 with hi resolution monochrome monitor, hard disk, serial and parallel cards, Pascal, assembler, 
linker and documentation. Almost new $4500. 

One SSB-6809 system with hard disk, miscellaneous softwaic. Make Offer 
^Cadwcll Laboratories. 909 N. Kellogg Street, Kcnnwcick. WA 99336 (509) 735-6481 









FLEX™/SK-DOS™/MS-DOS™ 
Transfer Utilities 

For 68020 and CoCo* OS-9 Systems 

Now READS 

WRITE -DIR - DUMP - EXPLORE 

FLEX,SK-DOS & MS-DOS Disk 

These Utilities come with a rich set of options 

allowing the transfer of text type files fiom/to 

FLEX & MS-DOS disks. 

*CoCo systems require the D.P. Johnson 

SDISK utilities and OS-9 and two drives of 

which one must be a "host" floppy. 

CoCo Version: $69.95 68020 Version $99.95 



S.E. Media 

PO Box 849 

5900 Cassandra Smith Rd. 
Hixson,TN 37343 
(615)842-7990 

FAX (615) 842-4600 



% 






NOW! - If you have either the Atari 520 or 
1040 - you can take advantage of the "bar- 
gain of a lifetime" OS-9 68K and BASIC all 
for the low, low price oft 

$150.00 



Call or Write 

S.E. AAodto 

5<?00 Cossandra Smith Rd. 

Hixson. TIM 37343 

6>15 842-4601 

FAX (<bl5)842-7 r 9*?0 
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SK*DOS768K 

Read (he fine print to see what's in SK*DOS/68K: 



Q Pull DOS documentation plus on-line help D Multiple directories 
D User-installable device drivers D Install up to 8 different I/O 
devices D Kcyboaid type-ahead D Print-screen D Virtual (RAM) 
disk Q Disk cache □ Up to 10 drives D 5M" or 3W floppy drives Q 
Hard drives to (A megabytes each O I/O redirection to drives or I/O 
D lime/date stamping of files D Pile or disk write protect (even 
haid desk) D Batch files D Support for 68000, 68010, 68020 □ 
Monochrome or color vidao board support D Read and write MS- 
DOS disk files D 6809 Emulator D Powerful utilities such as copy-by- 
date, undelete, show differences between files, prompted delete, text 
file browse, and more . all included D Simple Basic included D Past 
assembler included D Line editor included O User support via 
newsletter and BBS D Available software: C compiler, full Basic, 
screen editors, disassemblers, Croat assemblers, spelling checker, tut 
formatter, music editor, haid disk manager, ROM-based debugger, 
modem communications programs, etc. More compilers coming. D 
(Some features may not be implemented in all hardware manufac- 
turers' implementations.) 

Individual copies of SK*DOS/68K are $140; less in 

K quantity or when bundled with hardware. Send 
for our 6809 / 68K hardware and software 
catalog. Also available as part of our 
hardware/software educational course. 
Software Systems Corp. 
P. O. Box 209J 
Mt.Kisco, NY 10549 
(914)241-0287 
BBS (914) 241-3307 Fax (914) 241-8607 




THE QUICK ED 



OS-9 SCREEN EDITOR 



Word Processor and Text Formatting System 



# 



Edits up to nine files simultaneously 
Microjustifies mixed proportional text 
Uses all the toot, on your printer l££e"a:ii. 
Uses cursor and function keys on any terminal 
Definable high-level formatting commands 

User-specific keyboard mapping and macros 
Highly configurable on multi-user systems 
Automatic hyphenation and table of contents 
Imports graphics and listings into documents 
450 pages of comprehensive documentation 



At last ! Use your laser printer ! 

The Quick Ed screen editor and formatter: $275.00 

Call for information on OS-9 consultancy services, disk 

caching, graphics, lint, Modula-2 and file managers. 

'OS-9' is a Trademark of Microware Inc. 



n n 

_J Windsor Systems I 



2407 Urn* Ntn Ian*. LmMII*, KY 40222 U.S-A 
TtfepMyw. (KB) 4239900 fax; (502) 4289844 



SOFTWARE 



68000 C CROSS-COMPILER 

SIM ■ SXOOSMSDOS.VNIX.XFMX ItlBlt.Ct OSI..Y1 
Aa«u KARCIaro»orc. Seratt i 64000 uKf&o •ode 
iMludaGWIOcmi «aa*fcfc* litono pnnufcaj f[* SKOOS.bui may he cnuafKd 

CROSS-ASSEMBLERS WITH MACRO CAPABILITIES 

K*CH SS0FI.KK.OS9,VNIFUXMiDOi.UKIXiXOOS.XFK:X JHIM Al I SIX 

Spcci 1 IKh. 6503,61101/11. M04. t*03. d»r». ZJ. Z«0. HMS.IDSI. M»S. 6SC10. ?»» 
MtduL* ore. mud> l uj hi C. w*fi k^lfwtloMl uuiiucv Sooui Iv jddiuaail VS0 urh. MOO Fnr 
J. SMO fw 111 

CMOOEM TELECOMMUNICATIONS PROGRAM 

tittMSoo5jKoos.vnixfiKxos9.XF.yix.vmrj.r.x OBiecTortir: each tst 
MraiMfeivtn «i!h loranal mo*, lik iiaufa. MODEM?. XON XOFF, ac- 

SUPER SLEUTH DISASSEMBLERS 

KACtt in FLEX tllt-OSHIM.VMFLEX OBIECT-DHI.T: F.ACU tX FU!X/>S9,COCO 
Ibttncaitly ga»ii* MuReonduft w«S ttteb. nc»«to uti. buwy eating 
Spttlfjr Mm IJ.UJkWiMJ) wram m /JtfyWW.^ Wfm»l 
COCO DOS >ruUfe m 4M0.1.2.J 3.II.WKX2 «aa [not 7JDKDID.S) only 
W010 ftTJioo IIM.ri.KX.OS1.tJMPt.EX.MSO<>S.llMIXJSXDOS.XKNIX 

DEBUGGING SIMULATORS FOR POPULAR 8-BIT CPUS 

e*rw usFiut tmoit J**- vniflsx ositcr-osU: each ts»-coco flfx. coco OS* 

Jmcr*tj«*y mnutelc (nizaav ioJwoo dudEzmbly fcn*a#>4. binary odit«| 
Spocily ror M00/1. <UX>»5. (,»! 6809 09» only. Z80HS X only 



ASSEMBLER CODE TRANSLATORS FOR 6502. 6800/1 

«« *> HN iJi-FlS.X US4X* tm-VNIFI.XX 

«MII <• MM 4 MOT H ptr-tmd. SUFI EX IfS.OStOnll StSVHIFIHX 

FULL-SCREEN XBASIC PROGRAMS .Ilk i«nor conlrol 
AVAILABLE FOR Ft. EX. IINIFLEX. AND MSDOS 



6809 



OtspUy GcncrK* / Oanutatur 
Mitlul UuSyurm 
Wm»y «0 IMP 
Tahiti Km* Sprmfc/icei 



SJ0 v/xMTfe. SJWitfco** 

Sim.houtj. SSO.ubm 

Sl00«/nnc. SV>«iVau 

Sim>/sw. »50wi*-w 



DISK AND XBASIC UTILITY PROGRAM LIBRARY 

SSO.FLEX 139-lmiFl-e.XfUSUOS 

E4>t4bfe «tn»\. un directory, BiatntjuA muacr cjtafcfc. do dot icns. resilience s»nc <* rJI 
SAJlCinV".llt( BASK" pnfani, etc «»n£XWM»«i<clu* •OrtwtraetlliKWoBly 



^- 



PROFESSIONAL SERVICES 

FOR THE COMPUTING COMMUNITY 



CUSTOMIZED PROGRAMMING 

We will CiU-omiH «ny of the prtnnvai demoed in tjw nl*cfi9r>uc| a* ip dot btochare for 
spccnVi/cd cudexno bkwU cwcr new [nBCixn; iMchHfc foriucfi cattomiuitoA dtpeikb 

Upon (V m*rtrta*Urj <kf UV rtk*1 if k j,I*-«i v 



CONTRACT PROGRAMMING 

We will utaic new PTfnm or modi ly c» iiiif»| ptrjfpan. i on a contmi tttja. ft »cr*tf« we hive 
(xwadkil fw o*cr twenty ycarr, the conpiMcn oc <<ytMcn wc hl*t paforread ciBI proyxanuni 
include n»oii popular atoddi of auunrrvnex iflcluttng IBM. Enm»«4f)b, Uni»«c, l*^c>^cu. non 
popuUi modell of minkromrvteft including DEC. IBM. DO. Mt». ATAT, antj moti Qe+Jw 
nrmdi of mtcncamfwr*. i»rlw).nt oCOQfl. «09. 2*0. ©J02. 6ttOiO. «t»t mot* tji-Twaic 

(aAjld(E» «pd «^wjVUOtJ tyttCAU, C« «yVa»M f*»jtuagj u &ie Inn LaVfC KittaVWIPaAKaMatVU to 

*i-r*B.br board rmnilcK d»tt**«fc for covtci onvno»n>nf itinutlly by tnc hour or by in*, uab. 



CONSULTING 



We ofiw a wide twje of 
(rfcfltn*. ind Jriir n, an toy topK 
t«sol upon tunc.cnvd, tntS 



jpkJ teciucul cannOUnA ttoates, mcl***** scaiain. vdnce, 
rclMea lo canpuicn; the chavft for «oeniltu« u r»onn»l>y 



Computer Systems Consultants Inc. 



14* Ltfto Ljk 
Ccnycxi. 'ifi"(u 30307 



™ l« IM I H . H l, IW, 4tNk IU> I** dl| 

vha wrf KA5TM f*Jili w npU Aav. (U mIh ha <bT w dA> ■< ' * 



68 Micro Journal 



June/July *89 



59 



K-BASIC 



The Only 6809 BASIC to Binary Compiler for OS-9 

FLEX or SK*l)OS 

Even runs on the 68XXX SK*DOS Systems* 



I 
I 



Hundreds Sold at 
Suggested Retail: 



i $ loo.oo i 



• 6809 - OS-9™ users can now transfer their FLEX™ 
Extended BASIC (XBASIC) source files to OS-9. com- 
pile with the OS-9 version and run them as any other 
OS-9 binary "CMD" program. Much faster than BASIC 
programs. 

• 6809 - FLEX users can compiler their BASIC source 
files to a regular FLEX \CMD" file. Much faster execu- 
tion. 

• 68XXX - SK'DOS™ users running on 68XXX systems 
(such as the Mustang-08/A) can continue to execute 
their 6809 FLEX BASIC and compiled programs while 
getting things ported over to the 68XXX. SK'DOS 
allows 6809 programs to run in emulation mode. This is 
the only system we know of that will run both 6809 & 
68XXX binary files. 

K-BASIC isa true compiler. Compiling BASIC 6809 pro- 
grams to binary command type programs. The savings 
in RAM needed and the increased speed of binary 
execution makes this a must for the serious user. And 
the price is now RIGHT! 

Donl get caught up in the "Learn a New Language" 
syndrome - Write Your Program In BASIC, Debug it 
in BASIC and Then Compile it to a CMD Binary File. 



For a LIMITED time 
save over 65%*.. 
This sale will not be 
repeated after it's 
over! * 



t m ........... 

■ SALE SPECIAL: 

! $69.95 



SPECIAL 

Thank-You-Sale 

Only from: 

~S. E . Media- 



c 



p 



I 



5900 Cassandra Smith Rd. 

Hlxson, Tn 37343 

Telephone 615 842-6809 



A Division of Computer Publishing inc. 

Over 1,200 Titles • 6800-6809-68000 

FAX (615)842-7990 



K BASIC will run under 68XXX SK'DOS in emulilion mode (or ihe 6809 

Price iubjcci 10 change without nolicc. 
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OS -9 User Notes 

By: Peter Dibble 

The publishers ol 68' Micro Journal are proud to make available the 
publication ol Peter Oibbles 

OSS USER NOTES 

Information tor Ihe BEGINNER to the PRO. Regular or CoCo OS9 

Using OS9 

HELP, HINTS, PROBLEMS, REVIEWS. SUGGESTIONS. COMPLAINTS, 
OS9 STANDARDS, Generating a New Bootstrap. Building anew System 
Disk, OS9 Users Group, etc. 

Programming Languages 

Assembly Language Programs and Interlacing; 8asicQ9, C, Pascal, and 
Coboi reviews, programs, and uses; etc. 

Disks Include 

No typing all the Source Usiings in, Sou rce Code and, where applicable, as- 
sembled or compiled Operating Programs. The Source and the Discussions 
in the Columns can be used 'as is", or as a "Staitiig Point lor developing your 
OWN more powerful Programs. Programs sometimes use multiple Lan- 
guages such as a shod Assembly Language Routine tor reading a Directory, 
which is then *pped* to a BasicOd Routine for output formatting, etc. 

BOOK $9.95 

Typeset — w/ Source Listings 

(3-HolePunched;8x11) 

Deluxe Binder $5.50 

All Source Listings on Disk 

1-8' SS, SO Disk $14.95 
2-5* SS, SD Disks $24.95 



FLEX USER NOTES 

By: Ronald Anderson 

The publishers ol 68 MICRO JOU RNAL are proud to make available the pub- 
lication ol Ron Anderson's FLEX USER NOTES, in book form This popular 
monthly column has been a regular feature in 68" MICRO JOURNAL SINCE 
1 979 It has earned Ihe resped ol thousands ol 68 MICRO JOURNAL readers 
over the years. In lad. Ron's column has been desofced as the 'Bible' tor 
68XX users, by some ol the world's leading microprocessor profession als. Ihe 
most needed and popular 68XX book available. Over the years Ron's column 
has been one ol the most popular in 68 MICRO JOURNAL. And ol course 66 
MICRO JOURNAL is the most popular 68XX magazine published. 



Listed below are a tew ot the TEXT files included in the book and on 
diskette. Al TEXT files in the book are on the disks. 



LOGO CI File load program to olket memory- ASM PC 

MEMOVESC1 Memory move program -ASM PIC 

OUMP.CI Punier dump progiam - uses LOGO - ASM PIC 

SUBTEST Ct Simulsfen of 6800 code » 6809. show dtfferareas • ASM 

TERMEM.C2 Modem nputB disk (or other poll input to disk)- ASM 

M.C2 Outpui a tie to modem (or another port) • ASM 

PRINT C3 PvaM (enhanced) printer driver - ASM 

MOOEM.C2 TTL outpui to CRT and modem (or oterpofl) ASM 

SCIPKQ.Ct SoffWfic malh routines - PASCAL 

U.C4 M»u monitor, disk resident, many useful luncborts - ASM 

PRINT Ct Panda! primer driver, without PFLAG - ASM 

SET CS Set primer modes - ASM 

SETBAS1CS Set pnniei modes • A-BASIC 



Note: C1 , C2, etc.=Chapier 1 . Chapter 2. etc. 

" Over 30 TEXT files included is ASM (assemble r)-PASCAL- 
PIC (position independent code ) TSC BASlC-C, etc. 

Book only: $7.95 ♦ $2.50 S/H 

With disk: 5' $20.90 + $2.50 S/H 
With disk: 8 - $22.90 + $2.50 S/H 



MANIKR ( A kh 



Shipping & Handling $3.50 per Book, $2.50 per Disk set 

Foreign Orders Add $4.50 Surface Mall 

or 47.00 Air Mall 

If paying by check - Please allow 4-6 weeks delivery 

' All Currency in U.S. Dollars 

Continually updated In 68 Micro Journal Monthly 

Computer Publishing Inc. 

S900 Cassandra Smith Rd. 

Hlxson, TN 37343 

Telephone (615) 842-4601 




FliXsitndanw* olTicrncil Sr»*»m» CoraulWS 

OSS k i IradntuA of Mcicmr* and kMortt T«ti SlOMQKM 

68° Moo Jamil a a » ademark ol Compmor PubteJwD Ire 



FAX (615) 842-7990 



6S Micro Journal 



June/July '69 



61 



68 f Micro Journal 
Reader Service Disks 



Disk- 1 Filesoct. Minical. Minicopy.Miniirns. ••Lifetime. "Poetry, ••FoodJiji, ••Diet. 

Disk- 2 Diikedil w/inst-A fixe*. Piime. •Pmwd. "Snoopy. ••Foothall, ••Hapawn. "lifetime. 

Disk- 3 Cbug09. Sec 1 . Sec2 . Find. T»bie2. lntexl. Disk-exp. *Disksave. 

Disk- 4 Muting Program. *Finddat, "Change. 'Tejtdiik. 

Disk- 5 'D1SKFDX I, 'DISKFDC 2. "LETIER. ••LOVESIGN. ••BLACKJAK, "BOWLING. 

Disk- 6 "Purchase Order. Index (Dilk file indx). 

Disk- 7 linking Lo»dcr, Rload. Haikncss. 

Disk - 8 Crtest. I JnpKer (May 82) 

Disk- 9 Dateeopy. Oiikfix9 (Aug 82). 

Disk-10 Home Accounting (July 82). 

Disk- 11 Dissembler (June 84). 

Dlsk-12 Modem68 (May 84). 

Disk- 13 *lnilmf68. Tesimf68.*Cle»nup.*Dik«lign,Help.D«te.Txt, 

Disfc-14 *lnii, •Test. •Terminal, 'Futd. 'Ditkedit. Init.Lib. 

Disk-lS Modem9 ♦ Updates (Dec 84 Gilchrist) to Modern (April 84 Com mo). 

Disk- 16 Copy.Txl. Copy.Ooc. CaL Txt. Cal.Ooc. 

Disk 17 Matcti Utility. RATBAS. A Basic Prcpis<»sor. 

Disk-18 Pmne.Mod. Size.Cmd (Sept. 85 Arni«uocg),CMDCODE. CMD.Txt (Sept 83 Spay). 

Disk-19 Cock. Date. Copy. Cat, PDEL.Asm A Doc.. EmnSy*. Do. Log.Axm A Doc 

Disk 20 UNDC like Tools (July A Sept 83 Taylor A Gilchrist). Dragon.C, Grep.C. LS.C. FDUMP.C. 

Disk-21 Utilities A Games - Dale, Life, Madness, Touch, Goblin, Starshol, & IS mote. 

Disk-22 Read CPM A Non-FLEX Disks. FraierMay 1984. 

Disk-23 ISAM, Indexed Sequential tile Accessing Methods, Condon Nov. 83. Extensible Table Driven. Language Recognition Utility, Anderson Mir86. 

Disk-24 68' Micro Journal Index of Articles A Bit Bucket Items from 1979 - 1983. John Current. 

Disk -25 KERMIT for Ft£X derived from the UNDC ver. Burg Feb. 1986. <2)-S" Disks or (1) 8" Disk. 

Disk-26 Computa UniBoard review, code A diagram. Burliion March *86. 

Disk-27 ROTABIT.TXT. SUMSI^ST.TXT. CONDATA.TXT. BADMENTXT. 

Disk -28 CT-82 Emulator, bitmapped. 

Disk 29 "Star Tick 

Disk -30 Simple Winchester. Dec. '86 Green. 

Dlsk-31 ••• Read/Write MS/PC-DOS (SK'DOS) 

Disk-32 Heir-UNIX Type upgrade - Feb .87 

Disk 33 Build the GT-4 Terminal • Nov. 87 Joseph Condon. 

Disk-34 FLEX 6809 Diagnostics, Disk Drive Test, ROM Test. RAM Test • Apr. 89Korpi. 

Disk-35 DO A FLEX -09 Batch File Processor - Oct. 88 - Dave Howland 

Disk-36 Add Graphics To Your SBC -Nov. 88 -Joseph Condon 

Dlsk-37 Minix for the PTS8K-2 - June/July 89 - J. GaryMilli 



NOTE: 

litis is a reader service ONLY! No Warranty is offered or implied, they are as received by 68' Micro Journal, and are for reader 
convenience ONLY (some MAY include fixes or patches). Also 6800 and 6809 programs are mixed, as each is fairly simple 
(mostly) to convert to the other. Software is available to cross-assemble all. 

* Denotes 6800 - ** Denotes BASIC 
*** Denotes 68000 - 6809 no indicator. 




8" disk $19.50 
5" disk $16.95 

Shipping 4 Handling -USA. Add: - $3.50 
Overseas add: $4.50 Surface - $7.00 Airmail 

68* MICRO JOURNAL 

5900 Cassandra Smith Rd, 

Hixson, TN 37343 

(615) 842-4600 
FAX (615) 842-7990 
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Card# 



!!! Subscribe Now !!! 
68' MICRO JOURNAL 

OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: □ Mastercard □ VISA 
Exp. Date. 



For 1 Year 



2 Years 



3 Years 



Enclosed: $_ 



Name 
Street 
City_ 



State 



Zip 



Country_ 



My Computer is: 



My Operating System is: 



Subscription Rates 



A 




U.S.A.: 1 Year $24.50, 2 Years $42.50, 3 Years $64.50 
♦Foreign Surface: Add $12.00 per Year to USA Price. 
'Foreign Airmail: Add $48.00 per Year to USA Price. 
♦Canada & Mexico: Add $9.50 per Year to USA Price. 

•U.S. Currency Cash or Check Drawn on a USA Bank \ 

\ - 

68' Micro Journal 

5900 Cassandra Smith Rd. 

POB 849 

Hixson, TN 37343 

Telephone 615 842-4600 

£^ FAX (615) 842-7990 
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IF YOU NEED IT, WE'VE GOT IT! 
(OR WE'LL MAKE IT) 

Yes. PERIPHERALTECHNOLOGYslJlselslneFD-2torSS- 50 Bus Compters. And. il you don't need it. we sell other 
products from Single Board Computers to Systems which should fit your requirements. Customs Hardware Design is 
also avalabie. Here's a small sample ol what we otter 



FD-2 FLOPPY DISK CONTROLLER 

• Controls up to tour 5 1/4* Drives 

• Runs in 1 or 2 MHZ Systems 

•Can be configured tar either 4 or 16 

•Addresses per |*0 Slot (SS30 or SS30C) 

•Uses WD2797 Commie r Op 
(compatible witfi 1771/179X Cortuoiter Chip) 

• Hardware and Software compaSable w* 
SWTPC 0O4 controllers 

•6800CB09 Flex Drivers available 

• SK'DOS Operating System or OS9S8Q9 
Onver Packaco 



PT694 SINGLE BOARD COMPUTER 

•8809E P-ocesfiorn MHZOock 

• Four RS232 Senal Polls using Bs50"S 
■Two 8-Bit parallel Pons using 6821 PIA 

• Trma-OlOey Clock (MC146818) 
•S9K ot user RAM 

•2X w 4K ot EPftOM using 2716 or 2732 
•Double Skled/Double Density Floppy Controller 
•Can Raad/Wnte Radio Slack OS/fl Diskettes 
•Boerd Size S.6" - 8 ? 




MONTHLY SPECIAL 
FD-2 Floppy Disk Controller: $129.00 

Regular Prica: $149.00 



OS9 it i Tradamarii of tliciow s Mckwoij 
SWTPC it * TradnmaA of SouihwMtl Tadincal Sytla 



PERIPHERAL TECHNOLOGY 

1710 Cumberland Point Dr. Suite 8 

Marietta. Georgia 30067 

(404)984-0742 Telex* 880S84 

VISA/ MASTERCARD/ CHECKr COD. 



SYSTEMS 

•Floppy or Winchester Versions available 

•Systems use any 6809 Single Board 
Computer or 68008 Board 

• W* be configured to meet your Requirements 

•OSS & SKTJOS Operator Systems 

•Can or write tor system configurations 




Catalogues Available Upon Request 



DATA-COMP 



SPECIAL 



Heavy Duty Power Supplies 




^ 



For A limited time our HEAVY DUTY SWITCHING POWER SUPPLY. These are BRAND NEW units. Note that these 
prices are lees than 1/4 the normal price for these high quality units. 



f 



Make: Iloschert 

Size: 10.S x 5 * 2,5 inches 

Including heavy mounting bracket and bealsink. 

Rating: in 1 10/220 volts ac (strap change) Oul: 130 watts 

Output: +5v • 10 amps 
+ I2v- 4.0 amps 
+ 12v • 2.0 amps 
-I2v -0.5 amps 

Mating Connector Terminal snip 

Load Reaction: Automatic short circuit recovery 

SPECIAL: $59.95 each 

2 or more $49.95 each 

Add: S7.50e»chS/H 



> r 



V 



J K. 



Make: Boschert 
Size: 10.75 x 6.2 x 2.25 inches 

Rating: 110/220 ac (strap change) Oul: 81 walls 

Outputs: +5v- 8.0 amps 
+ 12v . 2.4 amps 
+ 12v - 2.4 amps 
♦ 12v- 2.1 amps 
-12v- 0.4 amps 

Mating Connectois: Molcx 

Load Keaclion: Automatic shon circuit recovery 

SPECIAL: $49.95 each 

2 or more $39.95 each 

Add: S7.50S/1 leach 



^ 



5900 Cassandra Smith Rd., Hlxaon, Tn. 37343 Telephone S15 842-4600 Telex 510 600-6630 Fax (615)842-7990 
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An Ace of a System in Spades! The New 

MUSTANG-08/A 



I 

I 

I 

I 

I 

I 

I 

l m 

I 

I 

I 

I 

I 

I 



I 
I 
I 



Now with 4 aerial ports standard At speed Increase to 12 Mhz CPU + on board battery 
backup and Includes the PROFESSIONAL OS*9 package - Including the $500.00 OS-9 

C compUerl This offer wont last forever! 



NOT 128K, NOT 512K 



tFULL 768K No Wait RAM 



Now even faster! 
with 12 Mhz CPU 



I 



The MUSTANOOF* system took mwy hand from al 
I other 68006 syaema we tested, naming OS-9 6BKI 
I The MU5TANG-09 Mudes OS936K™ and** Peter 
| SJartOi StVDOS™ . SKDOS is a single user, siogfe tasteng 
| system that takes up where *R£X~ left off. SKDQS is 
| actualy a efiXXX FLEX type system (At* a 7SC product; 



C OnnpQe time OS« 68K. Hart Diak^ 
MJ5TANQ4B 8 Ms CPU Ofrfn 32«K 

Other poeuhr B009 tytam 1 nil <- 05 sac 

MUSTANM20 Omtn-Zlsae 



J? 




cw 


MC6800B 


RAM 


768K 




NoWstSaaa 


PORTS 


4-RS232 




2-8blParaU 


CLOCK 


MK48T02 


EPR0M 


16K33(arB4K 


aoppv 


W01772 


WFO DSK 


M^fee Rwt 



12 Mhz 
2S6K Chfce 

UC6SB1 QUART 
MCS21 P1A 

FfeeJ Tims Ob* Bst BAJ 

StMDmw 
WDHXB Bead 



| System Includes OS-9 68K or SK-DOS - Your Choice 



Sperifieations 

I 
I 
I 
I 

I 
I 
I 
I 

}lf Now more serial ports - faster CPU ' 
Battery B/U - and $850.00 OS^9 Profes- 1 
,. slonal with C compiler included! 



*$400.00 



J 



See Musfang-02 Ad • page 5 
for trade-in delate 




MUSTANG-08 



LOOK 



Ssinls 



cs-9 em.. 

QS-9 68K. 



32 ha Reiner 

.18.0... 9.0 
. .9. 8... 6. 3 



r hi l; v 
raglatar long I; 

for (bO; I < 090999; «-ff); 



a 25 Megabyte 
4^ Hard Disk System 

$2,398.90 

Complete with PROFESSIONAL OS-9 

includes the $500.00 C compiler, PC 

style cabinet, heavy duty power supply, 

5' DDDS 60 track floppy, 25 MegByte 

•^ Hard Disk - Ready to Run j 

UnSte other 68006 systems there are several significant 
dKarorcBS. The MUSTANG-08 is a M 12 Megahertz system. The 
RAM uses NO wait stales, this means fid bora MUSTANG type 
performance. 

Abo, albwrg tor addressable HDMPROM the RAM is the 
maximum slowed tor a 68008. The 68008 can only address a 
total of 1 Megabytes of RAM The design afbws al the RAM 
apace (tor al practO purrmrf) to be utilized. What Is ret 
avalabte to the user is requhaJ and reserved for the system 

A RAM daK of 480K can be aaaiy corfgurad. tea*? 288K 
free for crograrrvsyaterr. RAM apace. The RAM OtSK can be 
configured to any son your application raqurea (system must 
have 128K in addition to Is other retirements) Leaving the 
lemaMer of the ongina* 768K tor pmgram use. Sutraer* 
source included (oVtvere, etc.) 



kotTSC 



MUSTANOMbta 



r 



Data-Comp Division 




A Oecade of Quality Service"^ 

7 X^ p/ Systems World Wkfe 

Computer Publishing, Inc. 5900 Cassarda Sfttfi Road 
Telephone 615 842-4601 • Telex 510 60O&3D rfasori Tn 37343 



^ 



Trxae *tih SWTC r*<ten*ry RfX 5' - OJ for %^dd No. 




Ultrosclenco Dlv.. Gtofas LobofOtortes. Inc. 1824 Wllmette Awe.. Wilmotte. IL USA tel, 312/2560080 fox 312/2564097 



